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A class of substituted thiazolyl compound? is described for use in treating 
uiflammaron and inflammation-related disorders. . Compounds of particular 
interest are defined by Formula (II), wherein R* is selected from al!r/i and amino, 
wherein R 5 is selected from aryi, cycloalkyl, cydoalkcnyi and heterocyclic; 
wherein R* is optionally substituted at a subsuru table position with one or more,, 
radicals silcaai from haid: alkylthio. alkylsnlfinyl. alkyisulfonyU haloalkylsulfonyl, aminosulfonyl, alky I, alkenyl. alkynyC cvano. carboxyl. 
carboxyalkyl, alkoxycarbcnyl. aminocarbonyL acyl. N-alkyiarninccarbonyl, N-aryLarriinccarbonyl, N.N^ialkylaminccarbonyl. N-alkyl-N- 
arylaminocarbonyL halo alky 1. hydroxyl. alkoxy. hydroxyalkyl, haioaikoxy, amino, N-alkylaraino. N^N-diaikylamino. heterocyclic and nitro; 
and wherein R 6 is selected from halo, amino, alkoxy, nitro. hydroxyl. aminocarbonyL acyL alxyianimocarbonyl, arylaminocarbcnvl alkenyl! 
alkynyl. haloaikoxy. alkyiamino. arylamino, aralkylamino, alkoxycarbonylalkyl, alky lam uicalkyi, heterocycloalkyl. aralkyl, cyanoaikyl, N- 
alkybuifonylamino. heteroarylsulfonylalkyl. heteroarylsxdfonylhaioalkyL aryloxyaikyi, aralkyloxyalkyl, aryi and heterocyclo, wherein die 
aryl and heterocyclo radicals are optionally substituted at a substitutable position with one or more radicals selected from halo, alkyl. 
alkoxy. alkylthio. aifcylsulfinyl, haloalkyl, haloaikoxy, carboxyaixyL alkoxycarbonyl, aminccarbonyi. amino, acyl and alkylarnino; or a 
pharmaceutically-acccptable salt thereof. 
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SUBSTITUTED THIAZOL2S FOR THE TREATMENT OF 

INFLAMMATION 



F IEIiD OF THE INVENT I ON 

5 

This invention is in the field of antiinflammatory 
pharmaceutical agents and specifically relates to 
compounds, compositions and methods for treating 
• .inflammation . and inflammation-associated disorders, such 
10 as arthritis." 



BACKGROUND OF THE INVENTION 



Prostaglandins play a major role in the 
15 inflammation process and. the inhibition- of prostaglandin 
production, especially production of PGG2, PGK2 and PGE2, 
has been a common target of antiinflammatory drug 
discovery. However, common non-steroidal 
antiinflammatory drugs (NSAIDs) that are active in 
20 reducing the prostaglandin-induced pain and swelling 

associated with the inflammation process are also active 
in affecting other prostaglandin-regulated processes not 
associated, with the inflammation process. Thus, use of 
high doses of most common NSAIDs can produce severe side 
,25 ■ . -.ef f ectsi including life threatening ulcers, that, limit 
their therapeutic potential. An alternative to NSAIDs 
is the use of corticosteroids, which have even more 
drastic side effects, especially when long term therapy 
is involved. 

30 Previous NSAIDs have been found to prevent the 

production of prostaglandins by inhibiting enzymes in 
the human arachidonic acid/pros taglandin pathway, 
including the enzyme cyclooxygenase (COX) . The recent 
discovery of an inducible enzyme associated with 

35 inflammation (named "cyclooxygenase-2 (C0X-2) 0 or 
"prostaglandin G/H synthase 11") provides a viable 
target of inhibition which more effectively reduces 
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inflammation and produces fewer and less drastic side 
effects . 

The references below that disclose antiinflammatory 
activity, show continuing efforts to find a safe and 
effective antiinflammatory agent. The novel thiazoles 
disclosed herein are such safe and also effective 
antiinflammatory agents furthering such efforts. The 
invention compounds are found to show usefulness in vivo 
as antiinflammatory agents with minimal side effects. 
The substituted thiazoles disclosed herein preferably 
selectively inhibit cyclooxygenase-2 over 
cyclooxygenase-1 . 

U.S. Patent No. 5,232,921 to Biziere et al . 
describes 2 -alkylamino thiazoles as having an affinity 
15 for muscarinic cholinergic receptors . 

PCT application WO 93/15071, published Aug. 5, 
1993, describes 4- (2-pyridyl) thiazole derivatives as 
inhibiting gastric acid secretion. Specifically, 2- 
(phenylmethyl) -4- (2-pyridyl) -5- ( 2 -methylphenyl ) thiazole 
20 is described. U.S. Patent No. 4,612,321 to S. Terao and 
Y. Maki describes 5-pyridylthiazole derivatives, and 
specifically 5-pyridyl-4- ( 4 -methoxypheny 1 ) -2- 
thienyl thiazole, as having antiinf lananatory activity. 
U.S. Patent No. 4,659,726 to Yoshino et al., 
25 describes 4, 5-bis ( 4 -methoxypheny 1 ) -2- (2- 

pyrrolyl) thiazoles as being effective as platelet 
aggregation inhibitors. U.S. Patent No. 5,217,971 to 
Takasugi et al . describes 4, 5 -diphenyl thiazole 
compounds as having antiinflammatory properties, and 
specifically 4, 5-bis ( 4 -methoxyphenyl ) -2- (4- 
pyridyl ) thiazol = . 

U.S. Patent No. 4,168,315 to R. Rynbrandt and E. 
Nishizawa describes 4, 5 -diphenyl thiazole derivatives as 
being blood platelet agglutination inhibitors. U.S. 
35 Patent No. 4,322,428 to K. Matsumoto and P. Ho, 
describe 2- (4-halophenyl) -4, 5-bis (4- 

methoxyphenyl) thiazoles as being antiinflammatory. U.S. 
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Patent No. 4,451,471 to P. Fsrrini and R. Goschke 
describes 2-thio-4 , 5, diarylthiazole derivatives as 
having antiinflammatory activity. 4,5-Bis(4- 
methoxyphenyl ) thiazole is described as a synthetic 
5 intermediate. PCT application WO 87/6429, published 

Nov. 5, 1987, describes thienylthiazole compounds, and 
specifically 4- (4-chlorophenyl ) -2- (S-chloro-2-thienyl) - 
5- (4 -methy lphenyl ) thiazole, as having insecticidal 
utility.. - " ' •-■ *' 

10 U.S. Patent No. 4,051,250 to Dahm et al . describes 

4, 5-diarylthiazole compounds as being antiinflammatory. 
Specifically, 2-chloro-4- (4-chlorophenyl) -5- {4- 
methylmercaptophenyl) thiazole is described as a 
synthetic intermediate. European^ Application EP 

15 592,664, published April 20, 1994, describes 4,5- 

diphenylthiazoles as having antiinflammatory activity, 
and specifically 4- [4- (methylsulf onyloxy)phenyl] -5- 
phenyl -2- [bis (N-methylsulf onyl) amino] thiazole. Seko et 
al. [Chem. Pharm. Bull., 39, 651 (1991)] describe the 

20 platelet aggregation and cyclooxygenase inhibitory 

activity of 4 , 5-diphenylthiazoles , and specifically of 
4 , 5-bis (4-methylthiophenyl) -2- (1, 5-dimethyl-2- 
pyrrolyl) thiazole. Japanese application .4,244,073 
describes thiazole compounds for the treatment of 

25 * 'thrombosis. 

PCT, application/ WO 95/00501, published January 5, 
1995, describes substituted thiazoles as 
antiinf lainmatories . Japanese application J? 4,173,7 82 
describes 2-haloalkylsulf onamide-4, 5 -diphenyl thiazole 

30' derivatives as having antiinflammatory activity. 

U.S. Patent No. 4,532,930 to D. Carini and R. 
Wexler describes alkylaryl thiazole derivatives, and 
specifically 5-phenyl-4- (methylsulf onylphenyl) - 
a, a -bis (trif luoromethyl ) thiazole-2 -methanol, as 

35 having antihypertensive properties. 
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DESCRIPTION OF THH INVENTION 

A class of substituted thiazolyl compounds useful 
in creating inflammation and inflammation-related 
5 disorders is defined by Formula I: 



10 



15 



20 



25 



30 



35 



R2 




N 



wherein Ri is selected from hydrido, halo, amino, 
alkoxy, cyano, nitro, hydroxyl, aminocarbonyl, acyl, 
alkylaminocarbonyl, aryl aminocarbonyl, alkyl, alkenyl 
alkynyl, haloalkyl, haloalkoxy, alkylamino, arylamino,' 
aralkylamino, carboxyl, carboxya iky I. alkoxycarbonyl, 
alkoxycarbonylalkyl , alkylaminoalkyl , 

heterocycloalkyl, aralkyl, hydroxyalky 1 , alkoxyalkyl, 
cyanoalkyl, N-alkylsulfonylamino, 

heteroarylsulfonylalkyl, heteroarylsulf onylhaloalkyl 
aryloxyalkyl, aralkyloxyalkyl , aryl and heterocyclo 
where the aryl and heterocyclo radicals are optionally 
substituted at a substitutable position with one or 
more radicals selected from halo, alkyl, alkoxy, 
alkylthio, alkylsulfinyl, haloalkyl, haloalkoxy,' 
carboxyalkyl, alkoxycarbonyl, aminocarbonyl , amino, 
acyl and alkylamino; and 

wherein R2 and R3 are independently selected from 
alkyl, alkenyl, aryl, cycloalkyl, cycloalkenyl and 
heterocyclic; wherein r2 and R3 are optionally 
substituted at a substitutable position with one or 
more radicals selected from halo, alkylthio, 
alkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl , 
aminosulfonyl, alkyl, alkenyl, alkynyl, cyano, 
carboxyl, carboxyalkyl, alkoxycarbonyl, aminocarbonyl, 
acyl, N-alkylaminocarbonyl, N-arylaminocarbonyl , N,N- 
dialkylaminocarbonyl, N=alkyl-N-aryiaminocarbonyl, ' 
haloalkyl, hydxoxyl, alkoxy, alkoxyalkyl. 
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hydroxy a Ikyl, haloalkoxy, amino, N-alkylamino. N,N- 
dialkyiamino, heterocyclic and nitro; 

provided one of r2 and R 3 is aryl substituted 
with alkylsulfonyl, haloalkylsulf onyl or 
aminosulfonyl; further provided that r2 i s not 4 _ 
fluorophenyl when R 1 is methyl and R 3 is 4- 
methylsulfonylphenyl; further provided that R 3 i s not 
4 -fluorophenyl when R 1 is methyl and R 2 is 4- 
aminosulfonylphenyi;- further provided r2 and R 3 are 
not phenyl substituted with a/a -bis (methyl ) methanol ; 
and further provided that R 2 is not 4- 
(methylsulfonyl) phenyl when R 1 is a, a 
-bis ( trif luoromethyl ) methanol ,- 
__ _ or a Pharmaceutically-acceptable salt thereof. 
15 The phrase -further provided™ , as used in the 

above description, is intended to mean that the 
denoted proviso is not to be considered conjunctive 
with the other provisos. 

Compounds of Formula I would be useful for, but 
not limited to, the treatment of inflammation in a 
subject, and for treatment of other inflammation- 
associated disorders, such as, as an analgesic in the 
treatment of pain and headaches, or as an antipyretic 
for the treatment of fever. For example,' compounds of 
-25 the invention would be useful to treat arthritis,' 
including but not limited to rheumatoid arthritis, 
spondyloarthopathies, gouty arthritis, 
• osteoarthritis.,, systemic lupus erythematosus and 
juvenile arthritis. Such compounds of the invention 
•30 would be useful in the treatment of asthma, 

bronchitis, menstrual cramps, tendinitis, bursitis, 
and skin related conditions such as psoriasis, 
eczema, bums and dermatitis. Compounds of the 
invention also would be useful to treat 
35 gastrointestinal conditions such as inflammatory 

bowel disease, Crohn's disease, gastritis, irritable 
bowel syndrome and ulcerative colitis and for the 
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15 



35 



prevention of colorectal cancer. Comoounds of the 
invention would be useful in treating inflammation in 
such diseases as vascular diseases, migraine 
headaches, periarteritis nodosa, thyroiditis, 
aplastic anemia, Hodgkin ■ s disease, sclerodoma 
rheumatic fever, type I diabetes, myasthenia gravis 
multiple sclerosis, sarcoidosis, nephrotic svndrome 
Behcet's syndrome, polymyositis, gingivitis, 
hypersensitivity, conjunctivitis, swelling occurring 
atter injury, myocardial ischemia, and the like The 
compounds were also be useful in the treatment of 
ophthalmic diseases such as retinitis, retinopathies 
uveitis, and of acute injury to the eye tissue. The' 
compounds would also be useful for the treatment of 
certain central nervous system disorders such as 
Alzheimer -s disease and dementia. The comcounds of 
the invention are useful as anti-inflammatory agents 
such as for the treatment of arthritis, with the 
additional benefit of having significantly less 
20 harmful side effects. These compounds would also be 
useful in the treatment of allergic rhinitis, 
respiratory distress syndrome, endotoxin shock 
syndrome, atherosclerosis and central nervous system 
damage resulting from stroke, ischemia and trauma. 

Besides being useful for human treatment, these 
compounds are also useful for treatment of mammals 
including horses, dogs, cats, rats, mice, sheen. 
Pigs, etc. 

The present compounds may also be used in co- 
therapies, partially or completely, in place of other- 
conventional antiinflammatories, such as together with 
steroids, NSAIDs, 5 -lipoxygenase inhibitors, LTB 4 
antagonists and LTA4 hydrolase inhibitors. 

Suitable LTB 4 inhibitors include, among others 
ebselen. Bayer Bay-x-1005, Ciba Geigy compound CGS- ' 
25019C, Leo Denmark compound ETH-615, Lilly compound LY- 
293111, Ono compound ONO-4057, Terumo comoound TMK-688 
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Lilly compounds LY-213024, 264035 and 292723, ONO 
compound ONO-LB457, Searle compound SC-53228, 
calcitrol, Lilly compounds LY-210073, LY223982, 
LY23 3469, and LY255283, ONO compound ONO-LB-448, Searle 
5 compounds SC-41930, SC-50605 and SC-51146, and SK&F 

compound SKF-104493. Preferably, the LTB 4 inhibitors are 
selected from ebselen, Bayer Bay-x-1005. Ciba Geigy 
compound CGS-25019C, Leo Denmark compound ETH-615, Lilly 
compound LY-293111, Ono compound ONO-4057, and Terumo 
10 compound TMK-688 . 

Suitable 5-LO inhibitors include, among others, 
masoprocol, tenidap, zileuton, pranlukast, tepoxalin, 
rilopirox, flezelastine hydrochloride, enazadrem 
- phosphate, and bunaprolast . 

The present invention preferably includes compounds 
which selectively inhibit cyclooxygenase-2 over 
cyclooxygenase-1. Preferably, the compounds have a 
cyclooxygenase-2 IC 50 equal to or less than about 0.2 pM, 
and also have a selectivity ratio of cyclooxygenase-2 
inhibition over cyclooxygenase-1 inhibition of at least 
50, and more preferably of at least 100. Even more 
preferably, the compounds have a cyclooxygenase-1 IC50 
of greater than about 1.0 nM, and more preferably of 
greater than 10 pM. Such preferred selectivity may 
25 indicate .an ability to reduce the incidence of -common 
NSAID- induced side effects. . . .. 

A preferred class of compounds consists of those 
compounds of Formula I wherein is selected from 
hydrido, halo, amino, lower alkoxy, cyano,' nitrb, 
30 hydroxyl, aminocarbony 1 , acyl, lower 

alkylaminocarbonyl . pheny 1 amino carbonyl, lower alkyl, 
lower alkenyl, lower alkynyl, lower haloalkyl, lower 
haloalkoxy, lower alkylamino, phenylamino, lower 
aralkylamino, carboxyl, lower carboxyalkyl, lower 
35 alkoxycarbonyl , lower alkoxycarbonylalkyl , lower 
alky laminoa Iky 1, lower heterocycloalkyl , lower 
aralkyl, lower cyanoalkyl, lower N-alkylsulf onylamino. 
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lower hecsroaryisuifonylalkyi, lower 

heteroaryisulfonylhaioalkyl, lower aryloxyalkyl . lower 
aralkyloxyalkyi, aryl and hecerocyclo. wherein the 
aryl and hecerocyclo radicals are opcionally 
substituted at a substitutable position with one or 
more radicals selected from halo, lower alkyl, lower 
alkoxy, lower alkylthio. lower alkylsulf inyl , lower 
haloalkyl, lower haloalkoxy, lower carboxyalkyl . lower 
alkoxycarbonyl, aminocarbonyl, amino, acyl and lower 
alkylamino; and wherein r2 and R3 are independently 
selected from lower alkyl, lower alkenyl, aryl, lower 
cycloalkyl, lower cycloalkenyl and heterocyclic; 
wherein r2 and r3 are optionally substituted at a 
substitutable position with one or more radicals 
15 selected from halo, lower alkylthio, lower 

alkylsulf inyl, lower alkyl, lower alkenyl, lower 
alkynyl, cyano, carboxyl, lower carboxyalkyl, lower 
alkoxycarbonyl, aminocarbonyl, acyl, lower N- 
alkylaminocarbonyl , N-arylaminocarbonyl , lower N,N- 
20 dialkylaminocarbonyl, lower N-alkyl-N- 

arylaminocarbonyl , lower haloalkyl, hydroxyl, lower 
alkoxy, lower hydroxyalkyl , lower haloalkoxy, amino, 
lower alkylamino, heterocyclic and nitro; or a 
pharmaceutically-acceptable salt thereof. 
25 A class of compounds of particular interest 

consists of those compounds of Formula I wherein Ri is 
selected from fluoro, chloro, bromo, iodo, amino, 
methoxy, ethoxy, propoxy, butoxy, isopropoxy, tert- 
butoxy, cyano, nitro, hydroxy, aminocarbonyl, formyl, 
30 acetyl, N-methylaminocarbonyl , N-phenylaminocarbonyl , 
N , N-dimethy laminocarbcnyl , N-methyl-N- 
phenylaminocarbonyl , methyl, ethyl, propyl, butyl, 
pentyl, isopropyl, isobutyl, tert-butyl, ethylenyl, 
propylenyl, butenyl, pentenyl, isopropylenyl , 
35 isobutylenyl, propargyl, f luoromethyl , dif luoromethyl , 
tri f luoromethyl , chloromethyl , dichioromethyl , 
trichloromethyl, pentaf luoroethyl, heptaf luoropropyl , 
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dif luorochloromethyi , dichlorof luoromethyl . 
difluoroethyi, dif luorop ropy 1 , dichloroechyl', 
dichloropropyl, N-methylamino , N-ethylamino. ' N- 
propylamino, N-butylamino, N- tert-butylamino, n- 
5 pentylamino, N-hexylamino. N, N-dimethylanui.no.' 

carboxyl, N-benzylamino, 3 , 5-dichlorophenylamino, 3 5- 
dxchlorophenoxymethyl , 3 -chlorophenoxymethyl . 
carboxymethyl , methoxycarbonylmethyl , 
.'- ethoxycarbonylmethyl, methylaminomethyl , 
10 morpholinomathyl, pyrrol idinylmethyl , 

piperazinylmethyl, piperidinylmethyl, pyridylmethyl 
thienylmethyl, benzyl, phenethyl, phenylpropyl , 
cyanomethyl, phenoxymethyl , benzyloxymethyl'" 
methoxycarbonyl, ethoxycarbonyl, isopropoxycarbonyl , 
tert-butoxycarbonyl, propoxycarbonyl , butoxycarbonyl , 
xsobutoxycarbonyl , pentoxycarbonyl , N- 
methylsulfonylamino, (2-thienyl) sulfonylmethyl, (2- 
thienyl)sulfonylbromomethyl, phenyl optionally 
substituted at a substitutable position with one or 
more radicals selected from fluoro, chloro, bromo 
methyl, ethyl, propyl, butyl, pentyl, isooropyl, 
isobutyl, te:rt-butyl, methoxy, ethoxy, propoxy, ' 
butoxy, isopropoxy, te.re-butoxy, methylthio, 
methylsulfinyl, f luoromethyl , dif luoromethyl, 
trif luoromethyl, chloromethyl, dichloromethyl, 
trichloromethyl, pentaf luoroethyl , heptaf luoropropyl , 
dif luorochloromethyi, dichlorof luoromethyl, 
difluoroethyl, dif luoropropyl, dichloroethyl, 
dichloropropyl, carboxymethyl, methoxycarbonvl , 
ethoxycarbonyl, aminocarbonyl , amino, formvl" 
methylamino and dimethylamino, and heterocyclic 
selected from morpholino, pyrrolidinyl , piperazinyl 
pxperidinyl, pyridyl, thienyl, thiazolyl, oxazolyl, ' 
pyrimidinyl, pyrazinyl, quinolyl, isoquinolyl, 
imidazolyl, and benzimidazolyl , furyl, py^^ 
pyrazolyl and triazolyl, optionally substituted' at a 
substitutable position with one or more radicals 



20 



WO 96/03392 



PCTAJS95/09444 



10 

selected from fluoro, chloro, bromo , methyl, echy 1 , 
propyl, butyl, pentyl, isopropyl, isobutyl, cere- 
butyl, methoxy, ethoxy, propoxy, butoxy, isopropoxy, 
cert -butoxy, methyithio, methylsulf inyl , f luoromethyl , 
5 dif luoromethyl , crif luoromethyl , chloromethyl , 

dichioromethyl, trichloromethyl , pentaf luoroethy 1 , 
heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl , dif luoroethy 1 , dif luoropropyl , 
dichloroethy 1 , dichloropropyl , carboxymethy 1 , 

10 methoxycarbonyl , ethoxycarbonyl , aininocarbonyl , amino, 
f ormyl , methylamino and dimethylamino; and wherein R 2 
and R 3 are independently selected from methyl, ethyl, 
propyl, butyl, pentyl, isopropyl, isobutyl, tert- 
butyl, ethylenyl, prcpylenyl, butenyl, pentenyl, 

15 isopropylenyl, isobutylenyl , phenyl, naphthyl, 

biphenyl, pyridyl, thienyl, thiazolyl, oxazolyl, 
pyrimidinyl, pyrazinyl, quinolyl, isoquinolinyl , 
imidazolyl, benzimidazolyl , f uryl , pyrrolyl, 
pyrazolyl, triazolyl, cyclopropyl, cyclobutyl, 

20 cyclopentyl, cyclohexyl, cyclopropenyl , cyclobutenyl , 
cyclopentenyl, cyclohexenyl # morpholino, pyrrolidinyl , 
piperazinyl and piperidinyl; wherein R 2 and R 3 are 
optionally substituted at a substitutable position 
with one or more radicals selected from fluoro, 

25 chloro, bromo, methyithio, methylsulf inyl , methyl, 
ethyl, propyl, butyl, pentyl, isopropyl, isobutyl, 
tert -butyl, ethylenyl, propylenyl, butenyl, pentenyl, 
isopropylenyl, isobutylenyl, propargyl, cyano, 
carboxyl , carboxymethyl , methoxycarbonyl , 

30 ethoxycarbonyl, isopropoxy carbonyl , tert - 

butoxy carbonyl , p r op c-xy c a r bony 1 , but oxy carbonyl , 
isobutoxycarbonyl , pentoxy carbonyl , aminocarbonyl , 
f ormyl , acetyl, N-methylaminocarbonyl , N- 
pheny laminocarbonyl , N, N-dimethy laminocarbonyl , N- 

3 5 methyl -N-pheny laminocarbonyl , f luoromethyl , 

dif luoromethyl , trif luoromethyl , chloromethyl , 
dichioromethyl , trichloromethyl , pentaf luoroethy 1 , 
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hepcafluoropropyl. di f iuorochloromechyl 
d.chiorofluoromethyl. dif luoroethyl . dif luorooropyl 
dxchloroethyl, di chl crop ropy 1 . hydroxy!, methoxy ' 
ethoxy, propoxy, butoxy, isopropoxy, tert-butoxy' 
hydroxy.e.hyl. trif luoromethoxy , am.no, N - me thylamino 
N.N-dxmethylamino, pyridyl, furyl . pyrazinyl y ^ Un °' 
Pyrrolyl, pyrazolyl, morpholino, pyrrolidinyl 
pxperazinyl. piperidinyl, triazolyl .and. ni tro \ ora 
Pharmaceutically-acceptable salt thereof \ 

A family of specific compounds of particular 
interest within Formula I consists of compounds and 
Pharxnaceutxcally-acceptable salts thereof as follows: 

5 ^ [( J 1 - meth yl^lfonyl)phenyl]-4.-(4-fluorophenyl,-2- 
±=> phenyl thiazole; 

■ 5- [ ( 4 -methylsulf onyl ) phenyl ] -4 - ( 4 -f luoropheny 1 ) -2 - ( 4 - 
methoxyphenyl ) thiazole; 

5- [ (4-methylsulfonyl)phenyl] -4- (4-f luorophenyl) -2- (4- 
chlorophenyl ) thiazole ; 
20 S- [ <4-^ chylsulfonyl)phenyl] _ 4 . u . £luoro 

hexylamino) thiazole; 
5-1(4 -methy isul f ony 1 ) phenyl ] -4 - ( 4 - f luoropheny 1 ) -2 - (N- 
methylamino) thiazole; 

25 5 ~ ll *:T^ l5Ulfonyl)pheny ^ 

- ethylamino) thiazole; - 

5- f (4-methylsulfonyiyphenyl] -4- (4-f luorophenyl) -2- (N- 
tert-butylamino) thiazole; 

5-[ (4- m eth y lsulfonyl, P henyl],4M4-.fluoro P henyl) -2-(N- 
(4-phenoxyphenyl) amino) thiazble;" - " 

30 ethyl 4-[[5-[(4-methylsulfonyl)phenyl]-4-(4- 
f luorophenyl ) -2-thiazclyl ] amino] benzoate • 
etny 1 3 - [ [ 5 - [ ( 4 -me thy lsul f ony 1 ) phenyl J - 4 - ( 4 - 
f luorophenyl ) -2 - thiazolyl ] amino] benzoate - 
5- [ (4 -methylsulf onyl, phenyl] -4- (4-f luorophenyl ) -2- (2- 
35 Phenylechyl) thiazole ; 

5- [ (4-methylsulfonyl, phenyl] -4- (4-f luorophenyl, -2- (n- 
(3 , 5-dichlorophenyl ) amino) thiazole; 
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5- [ ( 4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl ) -2- (N- 

butylamino) thiazole ; 
4 - [5 - [ (4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl ) -2- 
thiazolyl ] aminobenzoic acid; 
5 3 - [5 - [ (4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl ) -2- 
thiazolyl ] aminobenzoic acid; 
5- [ (4 -methylsulfonyl) phenyl] -4- { 4-f luorophenyl ) - 2- 

ethylthiazole ; 
5- [ (4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- (3- 
10 phenylprcpyl ) thiazole ; 

5- [ (4 -methylsulfonyl) phenyl] -4- ( 4-f luorophenyl ) -2- ( (3- 

chlorophenoxy) methyl) thiazole; 
5- [ (4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- (2- 
methyl-4-thiazolyl) thiazole; 
15 5- [ (4-methylsulfonyl)phenyl] -4- ( 2 -f luorophenyl) -2- (2- 
chloropheny 1 ) thiazole ; 
5- [ (4 -methylsulfonyl) phenyl] -4- (2 , 5-dif luorophenyl ) -2- 

(2-chlorophenyl) thiazole; 
5- [ (4 -methylsulfonyl) phenyl] -4- ( 4-f luorophenyl ) -2- 
20 (2,3,4,5, 6-pentaf luorophenyl) thiazole; 

5- [ (4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl ) -2- ( (2- 

chlorophenoxy) methyl) thiazole; 
5-[ ( 4 -methylsulfonyl ) phenyl ] -4- (4-bromophenyl ) -2- (2- 
chlorophenyl ) thiazole; 
25 5- [ (4 -methylsulfonyl) phenyl] -4- (2-f luorophenyl) -2- ( (3- 
chlorophenoxy) methyl) thiazole; 
5- [ (4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl ) -2- 

( (3, 5 -dichlorophenoxy) methyl) thiazole; 
5- [ (4 -methylsulfonyl) phenyl] -4- (2-f luorophenyl ) -2- ( (4- 
30 methoxyphenoxy ) methyl) thiazole; 

5- [ (4 -methylsulfonyl) phenyl] -4- (4-bromophenyl) -2- (2- 

chiorophenyl) thiazole; 
5- [ (4-methylsulfonyl) phenyl] -4- (4 -methyl thiophenyl) -2- 
(2-chlorophenyl) thiazole ; 
35 5- [ (4 -methylsulfonyl) phenyl] -4- (3-f luoro-4- 
methoxyphenyl ) -2 -( 2 -chlo*rophenyl ) thiazole ; 
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5- [ (4-methylsulfonyl) phenyl] -4- (3-chloro-4- 

mechoxyphenyl) -2- (2-chlorophenyl ) thiazole ; 
5- [ (4-methylsulfonyl) phenyl] -4- (3-chloro-4- 
methyl phenyl) -2 - (2 -chlorophenyl } thiazole; 
5- ( (4-mechylsulfonyl ) phenyl ] -4- ( 3 -me thy 1-4- 
chlorophenyl) -2- (2 -chlorophenyl ) thiazole; 
5- [ (4-methylsulfonyl ) phenyl] -4- (3,4- 

methylenedioxyphenyl) -2- (2-chlorophenyl ) thiazole ; 
5- [ (4-methylsulfonyl ^phenyl] -4- (3, 5-dif iuoro-4- 

methoxypheny 1 ) -2- ( 2-chlorophenyl ) thiazole; 
5- [ (4-mechylsulfonyl) phenyl] -4- (3 , 5-dichlcro-4- 
methoxyphenyl ) -2- ( 2-chlorophenyl ) thiazole; 
tfy 5 "f (4-methylsulfonyl) phenyl] -4- (4-f luorophenyl} -2- 

/A' _ (dif luoromethyl) thiazole; 

7:\ 15 5-[ (4-methylsulfonyl)phenyl] -4-{4-fluorophenyl) -2- 
A'V (methylthio) thiazole; 

5- [ (4-methylsulfonyl) phenyl] -4- (4-f luorophenyl ) -2- 
$ (phenylthio) thiazole; 

5- [ (4-methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- ( (3 
20 f luorophenyl } thio ) thiazole ; 

: 5 - [ ( 4 -methyl sulfonyl ) phenyl ] -4 - ( 4 - f luorophenyl ) -2 - ( ( 3 - 

v chlorophenyl } thio) thiazole; 

>< <■ 5 ~ t (4-methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- ( (3- 

i bromophenylj thio) thiazole ; 

"25" 5- [ ( 4 -methylsul'fonyl) phenyl] -4- ( 4-f luorophenyl ) -2 - 
( (3, 5-dif luorophenyl) thio) thiazole; 
5- [ (4-methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- 

[ (3, 5 -di chlorophenyl) thio] thiazole; 
5-[ { 4-methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- [ (4- 
30 f luorophenyl) thio] thiazole ; 

5- [ (4-methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- [ (4- 

chlorophenyl) thio] thiazole; 
5- [ (4-mechylsulfonyl) phenyl] -4- (4-f luorophenyl) -2 - [ (4- 

bromophenyl) thio] thiazole; 
35 5- [ (4-methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- ( (4- 

methylphenyl) thio) thiazole; 



5- [ (4 -methylsulfonyl (phenyl] -4- ( 4 -f luorophenyl ) - 
(benzylthio) thiazole; 

5- { < 4 -mechylsulfonyl) phenyl] -4 - (4-f luorophenyl ) - 

f luorobenzyl ) chio) thiazole; 
5- [ (4 -mechylsulfonyl) phenyl] -4- ( 4-f luorophenyl ) - 

chlorobenzyl ) Chio) thiazole; 
5 - [ (4 -mechylsulfonyl) phenyl] -4- (4-f luorophenyl ) -2 

bromobenzyl ) chio) thiazole; 
5 - [ ( 4 -mechylsulfonyl ) phenyl] -4- ( 4-f luorophenyl ) -2 

( (3 , 5 -dif luorobenzyl) thio) thiazole; 
5- [ (4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl ) -2 

( (3, 5 -di chlorobenzyl) thio) thiazole; 

5-[ (4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2 

f luorobenzyl ) thio) thiazole; 
5 - [ ( 4 -methylsulfonyl ) phenyl ] - 4- ( 4-f luorophenyl ) -2 

chlorobenzyl) thio) thiazole; 

5-[ (4-mechylsulfonyl)phenyl]-4-(4-fluorophenyl) -2 
bromobenzyl) chio) thiazole ; 

5- [ (4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl ) -2 

mechylbenzyl ) thio) thiazole; 
5-[ (4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2 

(ethylsulfonyl) thiazole; 

5-[ (4-methylsulfonyl)phenyl]-4-(4-fluorophenyl) -2 

(methylsulfonyl) thiazole; 
5-[ ( 4 -me thy lsulfonyl) phenyl] -4- (4-f luorophenyl) -2 

(phenylsulfonyl) thiazole; 

5-[ (4-methylsulfonyl)phenyl]-4-(4-fluorophenyl) -2 

f luorophenyl ) sulf onyl) thiazole; 
5- [ (4-metIr • lsulfonyl ) phenyl] -4- (4-f luorophenyl) -2 

chlorophenyl) sulf onyl) thiazole ; 
5- [ ( 4 -methylsulfonyl } phenyl ] -4- f 4-f luorophenyl ) -2 

bromopheny 1 ) sul f onyl ) thiazole ; 
5- [ (4-methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2 

( (3 , 5-dif luorophenyl) sulf onyl) thiazole; 
5- [ (4-methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2 

( (3 , 5-dichlorophenyi) sulf onyl) thiazole; 
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5- [ ( 4 -mechyisuifonyl) phenyl] -4- ( 4 - f luoropheny 1 ) -2 - ( (4- 

f luorophenyl ) sulfonyi ) thiazole ,- 
5- [ (4-methylsuifonyl) phenyl] -4- < 4-f luorophenyl ) -2- ( (4- 
chlorophenyl ) sulfonyi) thiazole; 
5 5- [ (4-methylsulfonyl) phenyl] -4- (4- f luorophenyl) -2- { (4- 
bromophenyl ) sulfonyi ) thiazole ; 
5-[ ( 4-methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- ( <4- 

methylphenyl) sulfonyi) thiazole; 
5-[ (4-methylsulfonyl) phenyl] -4- (4-f luorophenyl ) -2- 
10 (benzylsulfonyl) thiazole; 

5 - [ ( 4 -methy Isul f ony 1 ) phenyl ] -4 - ( 4 - f luoropheny 1 ) -2 - ( ( 3 - 

f luorobenzyl) sulfonyi) thiazole; 
5- [ (4-methylsulfonyl)phenyl] -4- (4-f luorophenyl) -2- ( (3- 
chlorobenzyl ) sulfonyi) thiazole; .■ 
15 - 5-[ ("4 -me thy Isulf ony 1) phenyl] -4- (4-f luorophenyl ) -2- ( (3- 
bromobenzyl ) sulfonyi) thiazole ; 
5- [ (4-methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- 

( (3, 5-dif luorobenzyl) sulfonyi) thiazole; 
5- [ (4-methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- 
20 ( <3, 5 -dichiorobenzyl) sulfonyi) thiazole; 

5- [ (4-methylsulfonyl)phenyl] -4- (4-f luorophenyl ) -2- ( (4- 

f luorobenzyl ) sulfonyi) thiazole; 
5-[ (4-methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- ( (4- 
chlorobenzyl ) sulfonyi ) thiazole; 
25 5-[ (4-methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- ( (4- 
bromobenzyl ) sulfonyi ) thiazole; 
5- [ (4-methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- { (4- 

methylbenzyl) sulfonyi) thiazole ; 
5 - [ ( 4 -methy lsul f ony 1 ) phenyl ] -4 - { 4 - f luoropheny 1 ) -2 - 
30 (f luoromethylsulfonyl) thiazole; 

5-[ (4-methylsulfonyl) phenyl ] -4- (4-f luorophenyl) -2- 

(acetyl) thiazole; 
5-[ (4-methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- 
(trif luoroacetyl) thiazole; 
35 5- [ (4-methylsulfonyl) phenyl] -4- ( 4-f luorophenyl ) -2- 
(benzoyl) thiazole; 
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5- [ ( 4 -methy Isul f onyl ) phenyl ] -4 - (4 -f luorophenyl ) -2 - ( 3 - 

f iuorobenzoyl ) thiazole; 
5- [ ( 4-methylsulf onyl) phenyl] -4- (4 -f luorophenyl) -2 - (3- 
chlorobenzoyl ) thiazole; 
5 5 - [ ( 4 -me t hy 1 s ul f ony 1 ) phenyl ] - 4 - ( 4 - f luo ropheny 1 ) - 2 - ( 3 - 
bromobenzoyl ) thiazole; 

5- [ (4-methyisulfonyl) phenyl] -4- (4-f luorophenyl ) -2- (3,5- 

dif Iuorobenzoyl) thiazole; 
5- [ (4-methylsulfonyl)phenyl]-4- (4-f luorophenyl ) -2- (3 , 5- 
10 dichlorobenzoyl) thiazole ; 

5- [ ( 4 -methy Isul f onyl ) phenyl ] -4 - ( 4 -f luorophenyl ) -2 - ( 4 - 

f Iuorobenzoyl ) thiazole ; 
5- [ (4-methylsuif onyl) phenyl] -4- (4-f luorophenyl ) -2- (4- 

chlorobenzoyl ) thiazole ; 
5 - [ ( 4 -methy Isul f onyl ) phenyl ] -4 - ( 4 - f luorophenyl ) -2 - ( 4 - 

bromobenzoyl) thiazole; 
5- ( ( 4 -methy lsulf onyl) phenyl] -4- (4-f luorophenyl) -2- (4- 

methylbenzoyl ) thiazole; 
methyl [5- [ (4 -me thy lsulf onyl) phenyl] -4- (4- 

f luorophenyl) -2-thiazolyl] carboxylate; 
ethyl [5- [ ( 4 -methy lsulf onyl) phenyl] -4- (4-f luorophenyl) - 

2 -thiazolyl] carboxylate ; 
propyl [5- [ ( 4 -methylsulf onyl) phenyl] -4- (4- 

f luorophenyl) -2-thiazolyl] carboxylate; 
butyl [5- [ ( 4 -methy lsulf onyl) phenyl] -4- (4-f luorophenyl) - 

2-thiazolyl] carboxylate ; 
5- [ ( 4 -methylsulf onyl) phenyl] -4- (4-f luorophenyl) -2- 

(hydroxymethyl ) thiazole; 
5 - [ ( 4 -methylsulf ony 1 ) phenyl ] -4 - ( 4 - f luorophenyl ) -2 - 
30 (methoxymethyl) thiazole ; 

5- [ ( 4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl ) -2- 

(phenoxymethyl ) thiazole ; 
5 - [ ( 4 -methylsul f onyl ) phenyl ] -4- ( 4-f luorophenyl ) -2 - ( 3 - 

f luorophenoxymethyl ) thiazole; 
5- [ (4-methylsulf onyl) phenyl] -4- (4-f luorophenyl ) -2- (3- 
chlorophenoxymethyl ) thiazole ; 



20 
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5- ' ' 



[ ( 4 -methylsulfonyl) phenyl) -4- ( 4 - f luorophenyl ) -2- (3- 
bromophenoxymethyl ) thiazole ; 
5- [ (4 -methylsulfonyl) phenyl] -4 - (4-f luorophenyl) -2 - (3 , 5- 
dif luorophenoxymethyl) thiazole; 
5 5- [ (4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2-(3,5- 
dichlorophenoxymethyl) thiazole; 
5- f (4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- (4- 

f luorophenoxymethyl ) thiazole ; 
5- [ (4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl ) -2- (4- 
10 chlorcphenoxymethyl ) thiazole ; 

5 - [ ( 4 -methy lsul f ony 1 ) phenyl ] -4 - ( 4 - f luorophenyl ) -2 - { 4 - 

bromophenoxymethyl ) thiazole; 
5- [ (4 -methyl sulf ony 1) phenyl] -4- {4-f luorophenyl ) -2- (4- 
methy lphenoxymethyl ) thiazole; 
'15 5- [ f 4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl ) -2 - 
(benzyloxymethyl) thiazole; 

5- [ (4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- 

( cyanomethyl ) thiazole ; 
5 - [ ( 4 -methy 1 sul f ony 1 ) phenyl ] - 4 - ( 4 - f luorophenyl ) -2 - ( 2 - 
20 quinolylmethyloxymethyl) thiazole ; 

5 - [ ( 4 -methy lsul f onyl ) phenyl ] -4- ( 4 - f luorophenyl ) -2 - ( 2 - 

naphthylmethyloxymethyl) thiazole ; 
5 - [ (4 -methyl sulf onyl) phenyl] -4- (4-f luorophenyl) -2- (N- 

phenylaminocarbonyl ) thiazole; 
5- [ (4-methylsulf onyl) phenyl] -4- (4-f luorophenyl) -2- [ (3- 

f luorophenyl) aminocarbonyl] thiazole ; 
5- [ (4-methylsulf onyl) phenyl] -4- (4-f luorophenyl) -2- [ (3- 

chlorophenyl ) aminocarbonyl ] thiazole; 
5- [ (4 -methyl sulf onyl) phenyl] -4- (4-f luorophenyl) -2- [ (3- 
30 bromophenyl ) aminocarbonyl] thiazole ; 

5 - [ ( 4-methylsulf onyl ) phenyl ] -4 - { 4-f luorophenyl ) -2 - 

[ (3 , 5 -dif luorophenyl ) aminocarbonyl] thiazole; 
5- [ (4-methylsulf onyl) phenyl] -4- (4-f luorophenyl) -2- 

[ (3 , 5-dichlorophenyl) aminocarbonyl] thiazole ; 
5 - [ ( 4 -methy 1 sul f ony 1 ) phenyl ] - 4 - ( 4 - f luorophenyl ) -2 - [ ( 4 - 
f luorophenyl ) aminocarbonyl] thiazole; 
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5- [ ( 4-methylsulf onyl ) phenyl ] -4- { 4 -f luorophenyl ) -2 - [ ( 4- 

chlorophenyl ) aminccarbonyl] thiazole ; 
5- [ (4 -methylsulfonyl) phenyl] -4- ( 4- f luorophenyl ) -2- [ (4- 
bromophenyl ) aminocarbonyl] thiazole; 
5 5- [ (4 -methylsulfonyl) phenyl] -4- ( 4 -f luorophenyl) -2- [ (4- 
methyi phenyl ) aminocarbonyl] thiazole; 
5- [ (4 -methylsulfonyl) phenyl] -4- ( 4- f luorophenyl ) -2- 

(benzylaminocarbonyl ) thiazole ; 
5- [ (4 -methylsulfonyl) phenyl] -4- {4-f luorophenyl ) -2- ( (3- 
10 f luorobenzy 1 ) aminocarbonyl ) thiazole ; 

5- [ (4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- ( (3- 

chlorobenzyl) aminocarbonyl ) thiazole; 
5- [ (4-methylsulf onyl) phenyl] -4- (4-f luorophenyl) -2- ( (3- 
bromobenzyl ) aminocarbonyl ) thiazole; 
15 5 - [ ( 4 -methy Isul f ony 1 ) phenyl ] - 4 - ( 4 - f luorophenyl ) -2- 
( (3 , 5-dif luorobenzy 1) aminocarbonyl) thiazole; 
5- [ (4-methylsulf onyl) phenyl] -4- (4-f luorophenyl) -2- 

( (3, 5 -dichlorobenzyl) aminocarbonyl) thiazole; 
5- [ (4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- ( (4- 
20 f luorobenzy 1) aminocarbonyl) thiazole; 

5- [ (4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl ) -2- ( (4- 

chlorobenzyl ) aminocarbonyl ) thiazole ; 
5- [ (4 -methylsulfonyl) phenyl] -4- (4-f Ijaorophenyl ) -2- ( (4- 
bromobenzyi ) aminocarbonyl ) thiazole ; 
25 5- [ (4-methylsulf onyl) phenyl] -4- (4-f luorophenyl) -2- ( (4- 
methylbenzyl ) aminocarbonyl ) thiazole; 
5- [ (4-methylsulf onyl) phenyl] -4- (4-f luorophenyl) -2- 

(benzoylamino) thiazole; 
5- [ (4-methylsulf onyl) phenyl] -4- (4-f luorophenyl ) -2- ( (3- 
30 fluorobenzoyl ) amino) thiazole ; 

5- [ (4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- { (3- 

chlorobenzoy 1 ) amino ) thiazole ; 
5- [ (4-methylsulf onyl) phenyl] -4- (4-f luorophenyl ) -2- ( (3- 
bromobenzoyl ) amino) thiazole; 
35 5 - [ (4 -methylsulfonyl) phenyl] -4- (4-f luorophenyl) -2- 
( (3 , 5-dif luorobenzoyl) amino) thiazole; 
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5- f ( 4 -methylsulf onyi ) phenyl ] -4 - ( 4- f luoropheny 1 ) -2 - 

( (3, 5-dichlorobenzoyl)amino) thiazole; 
5- [ (4-methylsulfonyl) phenyl] -4- ( 4 -f luoropheny 1 ) -2- ( (4- 

fluorobenzoyl) amino) thiazole,-' 
5- [ ( 4 -methy lsul fonyl: phenyl] -4- (4-f luoropheny 1) -2- ( (4- 

chlorobenzoylami.no) thiazole; 
5- [ (4-methylsulfonyl) phenyl] -4- (4-£l U orophenyl ) -2- ( (4- 

bromobenzoyl ) amino ) thiazole ; 
5-[ (4-methylsulfonyl) phenyl] -4- (4 -f luoropheny 1 ) -2- ( ( 4- 

methylbenzpyl ) amino) thiazole ; 
5 - [ ( 4 -methylsulf onyl ) phenyl ] -4 - { 4 -f luoropheny 1 ) -2 - 

(phenylacetyl) aminothiazole; 
2- ( ( 4 -chlorophenoxy) methyl) -4- (4-f luoropheny 1) -5- [ (4- 
methylsulf onyl ) phenyl ] thiazole ; 



2- (2-chlorophenyl) -4 -phenyl -5- [ (4- 
me thy 1 sul f ony 1 ) phenyl ] t hia zo 1 e ; 
2- (2-chlorophenyl) -4- (3-f luorophenyl) -5- [ (4- 

methylsulf onyl ) phenyl ] thiazole; 
4 - (2 , 4 -dif luorophenyl) -2- (2-chlorophenyl) -5- [ (4- 

methyl sul fonyl) phenyl] thiazole; 
2- (2-chlorophenyl) -4- ( 2 -methy ipheny 1 ) -5- [ (4- 

methylsui fonyl) phenyl] thiazole; 
2- (2-chlorophenyl) -5- [ (4-methylsulfonyl) phenyl] -4 - (2- 
25 thienyl) thiazole ; 

2 - ( 2 -chlbropheny 1 ) -5- [ ( 4-methylsul fonyl ) phenyl ] -4 - ( 3 - 
thienyl) thiazole; 

4- (4-f luorophenyl) -5-.[ (4 -methyl sul fonyl) phenyl] -2- (4- 

pyridyl) thiazole; 
30 2- (2-chlorophenyl) -4- (2-chlorophenyl) -5- [ (4- 

methy lsul fonyl ) phenyl ] thiazol e ; 
2- (2-chlorophenyl) -4- (4-chlorophenyl) -5- [ (4- 

methy lsul f ony 1 ) pheny 1 ] thiazol e ; 
2- (2-chlorophenyl) -4- ( 4 -methoxyphenyl ) -5-[ (4- 
35 methylsul fonyl) phenyl] thiazole; 

2 - (3 -chloro-4-f luorophenyl) -4- (4-f luorophenyl ) -5- [ (4- 

methy lsul fonyl) phenyl] thiazole; 
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2-( (2-thienyl)sulfonylniechyi>-4-(4-fluorophenvl) -5-[ (4- 
methylsulfonyi) phenyl] thiazole; 

2- ( (2-thienyl) sulf onyibromomethyl ) -4- (4-fluorophenvl) - 
5-[ (4-methylsulfonyl) phenyl J thiazole; 
5 2- (2-chlorophenyl) -5- [ ( 4-mechylsulfonyl', phenyl J -4-<4- 
methyiphenyl) thiazole; 
2- (2-chlorophenyl) -4- (4-fluorophenyl) -5- [ ( 4 - 

me thy 1 sulf onyl ) phenyl ] thiazole ; 
ethyl [4 - (4-fluorophenyl) -5- (4-methylsulfonylohenyl) -2- 
10 thiazolyl ] carboxylate ,- 

2- (cyanomethyl) -4- (4-fluorophenyl ) -5- [ (4- 

methylsul f onyl ) phenyl 1 thiazole ; 
2- (tert -butyl) -4- (4-fluorophenyl) -5-[ (4- 
methylsulf onyl ) phenyl ] thiazole ; 
15 [ 5- [ ( 4-methylsulf onyl ) phenyl] -4- (4-fluorophenyl ) -2 - 
thiazolyl] acetic acid; 

4- (4-fluorophenyl) -5- [ (4-methylsulf onyl) phenyl] -2- 
benzylthiazole; 
20 2- (3- [4-bromophenyl] propyl) -4- ( 4-fluorophenyl ) ) -5- [ (4- 
methylsulfonyl) phenyl] thiazole; 
4- (4-fluorophenyl) -5- [ (4- 

methylsulfonyl) phenyl] thiazole ; 
4- (4-fluorophenyl) -5- [ ( 4-methylsulf onyl ) phenyl] -2- 
25 trifluoromethylthiazole; 

4- (4-fluorophenyl) -5- [ (4 -methyl sulf onyl) phenyl] -2- (2- 

thienyl) thiazole; 
4 - ( 4-fluorophenyl ) -5- [ ( 4-methylsulf onyl ) phenyl ] -2 - ( 5 - 
bromo-2-thienyl) thiazole ; 
10 4- (4-fluorophenyl) -5- [ (4-methylsulf onyl ) P henvl] -2- (3- 
pyridyl ) thiazole ; 

4- (4-fluorophenyl) -5- [ (4-methylsulf onyl) phenyl] -2- 
methyl thiazole; 

4- (4-fluorophenyl) -5- [ ( 4 -methyl sulf onyl) phenyl] -2- 
5 benzylaminothiazole; 

4- (4-fluorophenyl) -5- [ (4-methylsulf onyl) phenyl] -2-(l- 
piperidinyl) thiazole; 
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4- { 4 -f luorophenyl ) -5- ( ( 4 -methyl sul fonyl ) phenyl ] -2- ( 1 - 

propylamine) thiazole; 
4- (4- ( 4 -bromo phenyl ) -2- (2-chlorophenyl) -5- 

thiazoiy 1 ] benzenesulf onamide ; 
5 4- [4- (4-f luorophenyl) -2 -phenyl -5 - 

thiazoiyl ] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- ( 4-methoxyphenyl ) -5- 

thiazolyl ] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- ( 4-chlorophenyl ) -5- 
10 thiazolyl] benzenesulf onamide; 

4- [4- ( 4-f luorophenyl) -2- (N-hexylamino) -5- 

thiazolyl ] benzenesulf onamide; 
4- [4- ( 4-f luorophenyl) -2- (N-methylamino) -5- 

thiazolyl] benzenesulf onamide; 
15 4- [4- (4-f luorophenyl) -2- (N-ethylamino) -5- 

thiazolyl] benzenesulf onamide; 
4- [4- ( 4-f luorophenyl) -2- (N- tert -butyl amino) -5- 

thiazolyl ] benzenesulf onamide ; 
4- [4- ( 4-f luorophenyl) -2- (N- (4-phenoxyphenyl) amino) -5- 
20 thiazolyl] benzenesulf onamide ; 

ethyl 4- [ [5- [ ( 4 -aminosul fonyl ) phenyl] -4- (4- 

f luorophenyl ) -2 - thiazolyl ] amino 1 benzoate ; 
ethyl 3- [ [5- [ ( 4 -aminosulf onyl ) phenyl] -4- (4- 

f luorophenyl) -2 -thiazolyl] amino] benzoate; 
25 4- [4- (4-f luorophenyl) -2- (2-phenylethyl-5- 

thiazolyl ] benzenesulf onamide ; 
4 - [4 - (4-f luorophenyl) - 2- (N- ( 3 , 5-dichlorophenyl) amino) - 

5- thiazolyl] benzenesulf onamide ; 
4- [4- ( 4-f luorophenyl) -2- (N-butyl amino) -5- 
30 thiazolyl] benzenesulf onamide ; 

4 - [ [5 - [ (4 -aminosulf onyl) phenyl] -4- (4-f luoropftenyl) -2 - 

thiazolyl] amino] benzoic acid; 
3- [ [5- [ (4 -aminosul fonyl) phenyl] -4- (4-f luorophenyl) -2- 

thiazolyl] amino] benzoic acid; 
35 4- [4- (4-f luorophenyl) -2-ethyl-5- 

thiazolyl] benzenesulf onamide; 
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4 - [4 - ( 4-f luorophenyl ) -2 - ( 3 -pheny ipropyl ) -5- 

thiazolyl j benzenesul f onamide ; 
4 - ( 4 - ( 4 - f luorophenyl ) -2 - ( ( 3 -chlorophenoxy ) methyl , - 

5 - thiazolyl ] benzenesul f onamide; 

5 4 -(4-(4-fluorophenyl)-2-(2-methyi-4-thia Z olyl)- 
5-thiazolyl] benzenesul f onamide ; 
4 - [ 4 - ( 2 -f luorophenyl ) -2 - ( 2 -chlorophenyl ) -5- 

thiazolyl 1 benzenesulf onamide; 
4 - 1 4 - ( 2 . 5 -di f luorophenyl ) -2 - ( 2 -chlorophenyl ) -5 - 
10 thiazolyl] benzenesulf onamide; 

4- [4- (4-f luorophenyl) -2- (2 , 3. 4, 5, 6-pentaf luorophenyl ) - 

5-thiazolyl] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- ( ( 2 -chlorophenoxy) methyl ) - 

5-thiazolyl] benzenesulf onamide ; 
4- (4- (2-f luorophenyl) -2- ( (3 -chlorophenoxy) methyl) - 

5 - thiazolyl ] benzenesul f onamide ; 
4 - [ 4 - ( 4 - f luorophenyl ) -2 - ( ( 3 . 5 -di chlorophenoxy ) methyl ) - 

5-thiazolyl] benzenesulf onamide; 
4- [4- (2-f luorophenyl) -2- ( (4-methoxyphenoxy)inethyl ) - 

5-thiazolyl J benzenesulf onamide; 
4 - [ 4 - { 4 -bromopheny 1 ) -2 - ( 2 -chlorophenyl ) -5- 

thiazolyl ] benzenesul f onamide; 
4 - f 4 - ( 4 -me thy 1 thiopheny 1 ) -2 - ( 2 -chlorophenyl } -5 - 

thiazolyl ] benzenesulf onamide ; 
4- [4- (3-f luoro-4-methoxyphenyi) -2- (2 -chlorophenyl) - 

5-thiazolyl] benzenesulf onamide; 
4- [4- (3-chloro-4-methoxyphenyl) -2- (2 -chlorophenyl) - 

5-thiazolyl] benzenesulf onamide; 
4- [4- (3-chloro-4-methylphenyl) -2- ( 2 -chlorophenyl ) - 

5-thiazolyl] benzenesulf onamide; 
4- [4- (3-methyl-4-chlorophenyl) -2 -'(2 -chlorophenyl ) - 

5-thiazolyl] benzenesulf onamide; 
4- [4- (3 , 4-methylenedioxyphenyl) -2- (2 -chlorophenyl ) - 

5-thiazolyl] benzenesulf onamide; 
4- [4- (3, 5-difluoro-4-methoxyphenyl) -2- ( 2 -chlorophenyl ) - 
5-thiazolyl] benzenesulf onamide; 
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4- (4- (3 , 5-dichloro-4 -methoxypheny I } -2- ( 2 -chloropheny 1 ) 

5 -thiazolyl ] benzenesulf onamide ; 
4- [4- (4-f luorophenyl) -2- (dif iuoromethyl) - 

5-chiazolyl ] benzenesulf onamide; 
5 4- [4- (4-f luorophenyl ) -2- (methyl thio ) - 5- 

thiazolyl ] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- (phenyl thio) -5- 

thiazolyl] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- ( (3-f luorophenyl ) thio) - - - 
10 5-thiazolyi] benzenesulf onamide ; 

4 - [4 - (4-f luorophenyl ) -2- ( (3-chlorophenyl ) thio) - 

5-thiazolyl] benzenesulf onamide ; 
4- [4- (4-f luorophenyl) -2- ( {3-bromophenyl ) thio) -5- 

thiazolyl] benzenesulf onamide; 
15 4- [4- (4-f luorophenyl ) -2- ( (3 , 5-dif luorophenyl ) thio) - 

5 -thiazolyl] benzenesulf onamide ; 
4- [4- (4-f luorophenyl) -2- [ (3 , 5 -di chloropheny 1 ) thio] - 

5 -thiazolyl] benzenesulf onamide ; 
4- [4- {4-f luorophenyl) -2- [ (4-f luorophenyl) thio] - 
20 5-thiazolyl] benzenesulf onamide ; 

4 - [4 - (4-f luorophenyl ) -2- [ (4-chlorophenyl) thio] - 

5 - thiazolyl ] benzenesul f onamide ; 
4- [4- (4-f luorophenyl) -2- [ (4-bromophenyl ) thio] -5- 

thiazolyl] benzenesulf onamide; 
25 4 - [4 - (4-f luorophenyl) -2- ( ( 4 -methyl phenyl ) thio) - 

5 -thiazolyl] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- (benzylthio) -5- 

thiazolyl] benzenesulf onamide ; 
4 - [4- (4-f luorophenyl) -2- ( (3-f luorobenzyl) thio) -5- 
30 thiazolyl] benzenesulf onamide ; 

4- [4- (4-f luorophenyl : -2- ( (3-ch.lorobenzyl) thio) - 

5-thiazolyl] benzenesulf onamide ; 
4 - [4 - (4-f luorophenyl) -2- ( (3-bromobenzyl ) thio) -5- 

thiazolyl] benzenesulf onamide; 
35 4- [4- (4-f luorophenyl) -2- ( (3 , 5-dif luorobenzyl) thio) - 

5-thiazolyl] benzenesulf onamide ; 
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4- [4- (4-f luorochenvl) -r> ~ t n =,-rti 

Q " u ' 3 dlch iorobenzvI) thiol - 

S-thxazolylJbenzenesulfonamide; ' 

4- [4- (4-f luorophenvl) -2- f [d-fi 1in ^k 

<<* ^luorobenzyi, thio) - 

S-thxazolyijbenzenesulfonamide; 

5 4-[4-(4-fiuorochenyl)-2 -f (4-r-hw k 

- ^ l < 4 cn -i-orobenzyl)thio)- 

5 -thiazolyl j benzenesul f onamide • 

4- [4- (4-f luorophenyl, - 2 - ( (4-bromobenzyl ) thio) - 5 - 
thiazolyl ] benzenesul f onamide ; 

5-thiazolyl ]benzenesulf onamide; 

4 - C 4 - ( 4 - f luorophenyl ) -2 - ( e thy Isul f ony 1 ) - 5 _ 
thiazolyl ] benzenesulf onamide; 

4- [4- (4-f luorophenyl, -2- (methyl'sulfonyl ) -5- 
thxazolyl J benzenesul f onamide ; 

4- [4- (4-f luorophenyl) -2 - ( phenyl's ulf ony 1 ) - 5 - 
tniazolyl ] benzenesulf onamide - 

4- C4- (4-fiucrophenyl) -2- ( ( 3 -f luorophenyl) sulfonyl, - 

5- thiazolyl ] benzenesulf onamide • 
4- t4- (4-f luorophenyl, -2- ( ( 3 -chlor'ophenyl , sulfonyl, - 

5 - thiazolyl ] benzenesul t onamide - 
4- [4- (4-f luorophenyl, -2- ( ( 3 -bromophenyl , sulfonyl, - 

5- thiazolyljbenzenesulfonamide- 

4- [4- (4-f luorophenyl, -2- ( (3 , 5-dif'luoroohenyl , sulfonvl ) 

5- thxazolyl ] benzenesulf onamide • sulfonyl ) - 
4- [4- (4-f luorophenyl, -2- ( (3 , 5-dichlorophenyl, sulfonyl, 

S-thxazolyljbenzenesulfonamide- uironyl) - 

4- [4- (4-f luorophenyl , -2- ( (4-f luorophenyl, sulfonyl, - 

5- thxazolyl] benzenesulf onamide- 

4- [4- (4-f luorophenyl, - 2 - ( (4 -chlor'ophenyl, sulfonyl, - 

5 -thiazolylJbenzenesulfonamide- 
4- [4 -(4-f luorophenyl , -2 - ( (4 -bromophenyl ,sulfonvl>- 

5- thxazolyl ] benzenesulf onamide - ' 

4- [4- (4-f luorophenyl, -2- ( ( 4 -methy phenyl, sulfonyl, - 

5- tnxazolyl] benzenesulf onamide; • 

4- t4- (4-f luorophenyl, -2- (benzyl sulfonyl, -5- 
thiazolyl ] benzenesulf onamide; 
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4- (4- (4-f luorophenyl) -2- < ( 3 - f luorobenzyl } sulf ony I ) - 

5-chiazolyl ] benzenesulf onamide ,- 
4- [4- (4-fIuorcphenyl ) -2- ( (3-chlorobenzyl ) sulf ony I) - 
5-thiazolyl ] benzenesulf onamide; 
5 4 - [ 4 - ( 4 - f luoropheny 1 ) - 2 - ( { 3 -bromobenzy 1 ) sul f ony 1 ) - 
5 - thiazolyl ] benzenesul f onamide ; 
4- [4- ( 4- f luoropheny 1 ) -2- ( (3 , 5 -dif luorobenzyl) sulf ony It 

5 - thiazoly 1 ] benzenesul f onamide ; 
4 - [ 4 - ( 4 - f luoropheny 1 } -2 - { ( 3 , 5 -dichlorobenzyl ) sul f ony 1 ) 
10 5-thiazolyl] benzenesulf onamide ; 

4- [4- (4-f luoropheny 1) -2- ( {4-f luorobenzyl) sulf onyl ) - 

5 - thiazoly 1 ] benzenesul f onamide ; 
4 - [ 4 - ( 4 - f luoropheny 1 ) -2 - ( ( 4 -chlorobenzyl ) sulf ony 1 ) - 
5-thiazolyl] benzenesulf onamide; 
15 4- [4- (4-f luoropheny 1) -2- ( ( 4 -bromobenzy 1) sulf onyl) - 
5-thiazolyl] benzenesulf onamide; 
4- [4- (4-f luoropheny 1) -2- ( (4-methylbenzyl) sulfonyl) - 

5-thiazolyl] benzenesulf onamide; 
4 - [4- (4-f luorophenyl) -2- ( f luoromethylsulf onyl ) - 
20 5-thiazolyl] benzenesulf onamide ; 

4- [4- (4-f luorophenyl) -2- (acetyl) -5- 

thia zolyl] benzenesulf onamide; 
4 - [ 4 - ( 4 - f luoropheny 1 ) -2 - ( t ri f luoroace ty 1 ) - 5 - 
thi a zolyl ] benz enesul f onamide ; 
25 4- [4- (4-f luorophenyl) -2- (benzoyl) -5- 
thiazolyl ] benzenesul f onamide ; 
4- [4- ( 4 -f luorophenyl) -2- ( 3 -f luorobenzoyl) -5- 

thiazolyl ] benzenesul f onamide ; 
4- [4- (4-f luorophenyl) -2- ( 3-chiorobenzoyl) -5- 
3 0 thiazolyl ] benzenesul f onamide ; 

4- [4- (4-f luorophenyl) -2 - ( 3-bromobenzoyl ) -5- 

thiazolyl] benzenesulf onamide ; 
4- [4- (4-f luorophenyl) -2- (3 , 5-dif luorobenzoyl ) -5- 
thiazolyl] benzenesulf onamide; 
35 4- [4- (4-f luorophenyl) -2- (3, 5-dichlorobenzoyl ) -5- 
thiazolyl] benzenesulf onamide; 
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4-U-(4-fluorophenyl)-2-(4-fIuorobenzoyl). 5 - 
thiazolyl ] benzenesulf onamide ; 

4 - [ 4 - ( 4 - f luoropheny 1 ) - 2 - ( 4 - chiorobenzoy 1 ) - 5 - 
thiazolyl] benzenesulf onamide; 

5 4 - [ 4 - { 4 - f luoropheny I ) - 2 - ( 4 -bromobenzoy 1 ) -5 - 
thiazolyl] benzenesulf onamide; 

4- [4- (4-f luorophenyl) -2- (4-methylbenzoyl) -5- 

thiazolyl] benzenesulf onamide; 

methyl [ 5 - [ ( 4 -aminosul f ony 1 ) phenyl ] -4 - ( 4 - f luoropheny 1 ) • 
10 2 -thxazoiyl ] carboxylate; 

ethyl [5-[ (4-aminosulfonyl)phenyl]-4-(4-fluorophenyl)- 
2 -thiazolyl] carboxylate; 

propyl [5- i ( 4 -aminosulfonyl) phenyl] -4- (4-f luorophenyl) - 
2 -thiazolyl] carboxylate; 
15 butyl [5- [ (4 -aminosulfonyl) phenyl] -4- (4-f luorophenyl ) - 
2 -thxazoiyl] carboxylate; 
4 - [ 4 - ( 4 - f luoropheny 1 ) -2 - { hydroxymethy 1 ) -5 - 

thiazolyl] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- {methoxymethyl) -5- 
20 thiazolyl ] benzenesulfonamide; 

4-[4- (4-f luorophenyl) -2- (phenoxymethyl) -5- 

thiazolyl ] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- (3-f luorophenoxymethyl ) - 

5-thiazolyl ] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- ('3-chlorophenoxymethyl ) - 
5-thiazolyl] benzenesul f onamide ; 

4- [4- (4-f luorophenyl) -2- (3-bromophenoxymethyl) - 

5-thiazolyl] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- (3 , 5-dif luorophenoxymethyl) - 

5-tniazolyl] benzenesulf onamide ; 
4- [4- (4-f luorophenyl) -2- (3, 5-diclUorophenoxymethyl) - 

5- tniazolyl] benzenesulf onamide; 
4 - [ 4 - ( 4 - f luorophenyl ) -2 - ( 4 -f luorophenoxymethyl ) - 

5 -thiazolyl ] benzenesulf onamide ; 
4 - [4- (4-f luorophenyl) -2- ( 4 -chlorophenoxymethyl ) - 

5- thiazolyl] benzenesulf onamide; 
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4- [ 4 - ( 4 - f luoropheny 1 ) -2 - ( 4 -bromcphenox^^mechyi ) -5 - 

thiazolyl ] benzenesulf onamide; 
4- [4 - ( 4- f luoropheny 1 ) -2- ( 4-methy iphenoxymechy 1 ) -5- 
thiazoly 1 ] benzenesul f onamide ; 
5 4- [4- ( 4- f luoropheny 1) -2- ( benzy loxymethyl ) -5- 
thiazolyl ] benzenesulf onamide-; 
4- [4- ( 4 -f luoropheny 1) -2- ( cyanomethyl ) -5- 

thiazolyl ] benzenesulf onamide; 
4- [4- (4-f luoropheny!) -2- ( 2 -quinolylmethy loxymethyl ) -5- 
10 thiazolyl] benzenesulf onamide ; 

4- [4- {4-f luoropheny 1) -2- (2-naphthylmethyloxymethyl) -5- 

thiazolyl ] benzenesulf onamide ; 
4- [4- (4-f luoropheny 1) -2- (N-phenylaininocarbonyl) -5- 

thiazolyl] benzenesulf onamide; - 

15 4- [4- (4-f luoropheny 1) -2- [ (3- 

f luorophenyl ) amino car bony 1 ] -5- 
thiazolyl] benzenesulf onamide ; 
4- [4- (4-f luorophenyl) -2- [ (3- 

chlorophenyl ) aminocarbonyl] -5- 
20 thiazolyl] benzenesulf onamide ; 

4 - [4- (4-f luorophenyl) -2- [ ( 3 -bromophenyl) aminocarbonyl] - 

5-thiazolyl] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- [(3,5- 

dif luorophenyl) aminocarbonyl] -5- 
25 thiazolyl] benzenesulf onamide ; 

4- [4- (4-f luorophenyl) -2- [(3,5- 

dichlorophenyl) aminocarbonyl] -5- 
thiazolyl] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- [ (4- 
30 f luorophenyl) aminocarbonyl] -5- 

thiazolyl] benzenesulf onamide ; 
4- [4- (4-f luorophenyl) -2- [ (4- 

chlorophenyl ) aminocarbonyl] -5- 
thiazolyl ] benzenesul f onamide ; 
35 4 - [4 - (4-f luorophenyl) -2- [ (4 -bromophenyl) aminocarbonyl] - 
5-thiazolyl] benzenesulf Onamide; 
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4- [4- (4-f luorophenyl } -2 - [ (4- 

me thy I phenyl ) aminocarbonyl ] -5- 
thiazolyl ] benzenesulf onamide; 
4 - [ 4 - < 4 - f luorophenyl ) - 2 - ( ben zy laminocarbony 1 ) - 5 - 
5 thiazolyi ] benzenesulf onamide ; 

4- [4- (4-f luorophenyl ) -2-( (3- 

f luorobenzyl ) aminocarbonyl ) -5- 

thiazolyi] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- ( (3- 

chlorobenzyl ) aminocarbonyl) -5- 
thiazolyl] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- ( (3-bromobenzyl) aminocarbonyl ) 

5 - thia zoly 1 ] benz enesul f onami de ; 
4- [4- (4-f luorophenyl) -2- ({3,5- 

dif luorobenzyl ) aminocarbonyl ) -5- 

thiazolyl] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- ( (3 , 5- 

dichlorobenzyl ) aminocarbonyl ) -5- 
thiazoiyl] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- ( (4- 

f luorobenzyl ) aminocarbonyl ) -5- 

thiazolyl] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- { (4- 

chlorobenzyl ) aminocarbonyl ) -5- 
25 thiazolyi J benzenesulf onamide 

4- [4- (4-f luorophenyl) -2- ( ( 4 -bromobenzy 1 ) aminocarbonyl) - 

5- thiazolyi] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- ( (4- 

methylbenzyl ) aminocarbonyl) -5- 
30 thiazolyi] benzenesulf onamide; 

4- [4- (4-f luorophenyl) -2- (benzoylamino) -5- 

thiazolyl] benzenesulf onamide ; 
4- [4- (4-f luorophenyl) -2- ( (3-.f luorobenzoyl) amino) -5- 
thiazolyl ] benzenesul f onamide ; 

4-[4M4-fluorophenyl)-2-((3.chlorobenzoyl)aiaino)-5- 
thiazoly 1 ] benzenesul f onamide ; 
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4- [4- (4-f luorophenyl) -2- ( ( 3 -bromobenzoy I ) amino) -5- 

thiazolyl ] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- ( { 3 , 5-dif luorobenzoyl ) amino ) -5- 
thiazolyl ] benzenesulf onamide ; 
, 5 4- [4- (4-f luorophenyl) -2- ( ( 3 , S-dichlorobenzoyl ) amino) -5- 
thiazolyl ] benzenesulf onamide ; 
4- [4- (4-f luorophenyl) -2- ( (4-f luorobenzoyl) amino) - 

5-thiazolyl ] benzenesulf onamide ; 
4- T 4- (4 r f luorophenyl) -2- ( (4-chlorobenzoylamino) - ^ 
10 5-thiazolyl] benzenesulf onamide; 

4- [4- (4-f luorophenyl) -2- ( ( 4 -bromobenzoy 1) amino) - 

5 -thiazolyl] benzenesulf onamide; 
4- [4- (4-f luorophenyl) -2- ( (4-methylbenzoyl) amino) - 
5-thiazolyl] benzenesulf onamide ; 
15 4- [4 - (4-f luorophenyl) -2- (phenylacetyl) amino-5- 
thiazolyl] benzenesulf onamide ; 
4-[2-( (4-chlorophenoxy)methyl) -4- (4-f luorophenyl ) -5- 

thiazolyl] benzenesulf onamide; 
4- [2- (2-chlorophenyl) -4 -phenyl - 
20 5-thiazolyl] benzenesulf onamide; 

4- [2- (2-chlorophenyl) -4- ( 3 -f luorophenyl) - 

5-thiazolyl] benzenesulf onamide; 
4- [4- (2 , 4-dif luorophenyl) -2- (2-chlorophenyl) - 
5-thiazolyl] benzenesulf onamide ; 
. 25 4 - [ 2 - (2-chlorophenyl ) -4 - { 2 -methy lphenyl ) - 
5-thiazolyl] benzenesulf onamide; 
4- [2- (2-chlorophenyl) -4- (2-thienyl) -5- 

thiazolyl] benzenesulf onamide; 
4- [2- (2-chlorophenyl) -4- (3-thienyl) -5- 
30 thiazolyl] benzenesulf onamide; 

4- [4- (4-f luorophenyl) -2- (4-pyridyl) -5- 

thiazolyl] benzenesulf onamide ; 
4- [2- (2-chlorophenyl) -4- (2-chlorophenyl) - 
5-thiazolyl ] benzenesulf onamide-; 
35 4- [2- (2-chlorophenyl) -4- ( 4-chlorophenyl) - 
5-thiazolyl ] benzenesulf onamide; 
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4 - [ 2 - ( 2 -chloropheny 1 ) -4 - { 4 -mechoxypheny I ) - 

5 - thiazoly 1 ] benzenesul f onamide ; 
4- [2- (3-chioro-4-f luorophenyl) -4 - ( 4-£luorophenyl ) - 
5 - thiazoly 1 ] benzenesul f onamide ,- 
5 4-[2-( (2-thienyl) sulronylmethyl) -4- (4- f luorophenyl ) - 
5 -thiazoly 1 ] benzenesul f onamide ; 
4- (2- ( (2-thienyl) sulf onylbromomethyl ) -4- (4- 

f luorophenyl ) -5- thiazoly 1 ] benzenesulf onamide ; 
4 - [ 2 - ( 2 -chlorophenyl ) -4 - ( 4 -methy lphenyl ) -5- 
10 thiazolyl] benzenesulf onamide ,- 

ethyl [4- ( 4 -f luorophenyl ) -5- [ ( 4-aminosulf onyl ) phenyl ] - 

2 -thiazoly 1] carboxylate; 
4- [2- (cyanomethyl) -4- (4- f luorophenyl) -5- 
thia zolyl ] benzenesulf onamide ,- 
15 4-[2-(te-t-butyl) -4- (4-f luorophenyl ) -5- 
thiazolyl ] benzenesulf onamide ; 
4- [4- (4-f luorophenyl) -2-benzyl-5- 

thiazolyl ] benzenesulf onamide ; 
4- [2- (3- [ 4 -bromophenyl] propyl) -4- (4-f luorophenyl) ) -5- 
20 thiazolyl] benzenesulf onamide ; 

4- [4- (4-f luorophenyl) -5-thiazolyl]benzenesulfonamide; 
4- [4- (4-f luorophenyl) -2-trif luoromethyl-5- 

thia zolyl] benzenesulf onamide ; 
4- [4- (4-f luorophenyl) -2- (2-thienyl) -5- 
25 thiazolyl ] benzenesulf onamide ; 

4- [4- (4-f luorophenyl) -2- ( 5 -bromo -2-thienyl) -5- 

thiazolyl ] benzenesulf onamide ; 
4- [4- (4-f luorophenyl) -2- (3-pyridyi) -5- 

thiazolyl] benzenesulf onamide ; 
4 - [4- (4-f luorophenyl) -2 -methy 1-5- 

thiazolyl ] benzenesul f onamide ; 
4- [4- (4 -chlorophenyl) -2-methyl-5- 

thiazolyl] benzenesulf onamide; 
4- [4- (3-fluoro-4-methoxyphenyl) -2-methyl-5- 
35 thiazolyl ] benzenesulf onamide; 

4 -[ 4 -phenyl -2 -me thyl -5 -thiazolyl ] benzenesul f onamide ; 



30 



[4- (4-f luorophenyl) -2 -benzylamino-5 - 
thiazolyl ] benzenesulf onamide ; 

[4- (3-f iuoro-4-methoxyphenyl) - 2 -benzylamino-5 - 

thiazolyl ] benzenesulf onamide; 

[4- (4-f luorophenyl) -2- ( 1 -piper idinyl ) -5- 

thiazolyl ] benzenesulf onamide ; 

[4 - (4-f luorophenyl) -2- ( 1 -propyl amino) -5- 

thiazolyl ] benzenesulf onamide; 

[4- (4-f luorophenyl) - 2- (2-chlorophenyl ) thiazol-5- 
yl ] benzenesui f onamide ; 

[4 - (4-f luorophenyl) -2- ( (3 , 5-dichlorophenoxy) methyl ) 
-5-thiazolyl ] benzenesulf onamide; 

[ ( 4 -methylsulf onyl) phenyl] -5- (4-f luorophenyl ) -2- 

(trifluoromethyl) thiazole; _ _ 

[ { 4 -methylsulf onyl) phenyl] -5- (4-chlorophenyl) -2- (2- 
chloropheny 1 ) thiazole; 

[ ( 4 -methylsulf onyl) phenyl] -5- (4-metho>^phenyl) -2 - (2 
chloropheny 1 ) thiazole; 

[ (4 -methylsulf onyl) phenyl] -5- (4-methylphenyl) -2- (2- 
chlorophenyl) thiazole; 

[ (4 -methylsulf onyl) phenyl] -5- ( 4 -bromopheny 1 ) -2- (2- 
chlorophenyl) thiazole; 

[ (4 -methylsulf onyl) phenyl] -5- (4-methylthiophenyl) -2 
(2-chlorophenyl) thiazole; 

[ (4 -methylsulf onyl) phenyl] -5- ( 3-f luoro-4- 
methoxypheny 1 ) -2- (2-chlorophenyl) thiazole; 
[ (4-methylsulf onyl) phenyl] -5- { 3-chloro-4- 
methoxypheny 1 ) -2- (2-chlorophenyl) thiazole; 
[ (4-methylsulf onyl) phenyl] -5- (3-chloro-4- 
methylphenyl) -2- (2-chlorophenyl) thiazole; 
[ (4-methylsulf onyl) phenyl] -5- (3 -me thy 1-4- 
chloropheny 1) -2- (2-chlorophenyl) thiazole; 
[ (4 -methylsulf onyl) phenyl] -5- (3,4- 

methy lenedioxypheny 1 ) -2 - ( 2 -chloropheny 1 ) thiazole ; 
[ ( 4 -me thy 1 sul f ony 1 ) phenyl ] - 5 - ( 3 , 5 -di f luor o - 4 - 
methoxyphenyl ) -2 - ( 2 - chloropheny 1 ) thiazole ; 
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4 - ( ( 4-mechylsulf onyl , phenyl ] -5 - ( 3 , 5-dichloro-a - 
methoxyphenyl) -2- (2-chlorophenyl) thiazole- 

4 -I<4-methylsulfonyl)phenylJ-5-(4-fluorophenyl)-2- 

methylthiazole; 

5 4-t (4-methylsulfonyl)phe.nyl]-5-(3-fluoro-4- 

me C hoxyphenyl)-2-(2-methyl-4- t hia 2 olyI, C hiazole- 
4-C (4-methylsulfonyDphenyl] -5- (4-f luorophenvl ) -2- 

(dif luoromechyl) thiazole ; 
4 - [ { 4 -me thy 1 sul f onyl } phenyl ] - 5 - ( 4 - f luoropheny 1 ) -2 - 
10 (methyl thio) thiazole; r 

4 - [ ( 4 -methylsulf onyl ) phenyl ] -5- ( 4 -f luoropheny 1 ) -2 - 

(phenylthio) thiazole; 
4- [ (4-methylsulfonyl)phenyl] -5- (4-fluorophenyl) -2- (3- 
f luoro-phenylthio) thiazole; 
15 4 - [ ( 4 -methy Isul f onyl ) phenyl ] - 5- ( 4 - f luoropheny 1 ) - 2 - ( 3 - 
chloro-phenylthio) thiazole ,- 
4 - [ ( 4 -me thy Isul f onyl ) phenyl ] - 5 - ( 4 - f luoropheny 1 ) - 2 - ( 3 - 

bromo -phenyl thio) thiazole; 
4- [ (4-methylsulfonyDphenyl] -5- (4-fluorophenyl) -2- (3 5 . 

da r luoro-phenyl thio ) thiazol e ; 
4- [ (4-methylsulfonyl)phenyl] -5- (4-fluorophenyl) -2- (3 , 5 - 
dichloro-phenyl thio) thiazole; 

4- t (4-methylsulfonyDphenyl] -5- (4-fluorophenyl) -2- (4- 

f luoro-phenylthio) thiazole; 
4- [ (4-methylsulfonyDphenyl] -5- (4-fluorophenyl) -2- (4- 

chloro-phenylthio) thiazole; 
4- [ (4-methylsulfonyDphenyl] -5- (4-f luorophenyl ) -2- (4- 

bromo-phenylthio) thiazole ; 
4- [ (4-methylsulfonyDphenyl] - 5- (4-f luoroohenyl, -2- (4- 
30 ^ethyl-phenylthiojthiazole; 

4-[ (4-methyl S ulfonyl)phenvl]-5-(4 -f luorophenyl) -2- 
(benzylthio) thiazole; 
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4- f ( 4-methylsulf onyl ) phenyl ] -5- ( 4-fluorophenyl ) -2 - { 3 - 
fluorobenzylthio) thiazole; 

4- [ (4-methylsulfonyl)phenyl] -5- (4-f luorophenyl) -2- (3- 
cnlorobenzylthio) thiazole; 
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4-[ { 4 -mechylsulfonyl) phenyl] -5- (3, 5-dichloro-4 - 

methoxypheny 1 ) -2- { 2-chlorophenyl ) thiazole; 
4- [ ( 4 -mechylsulfonyl) phenyl] -5- ( 4-f luorophenyl ) -2 - 
mechyl thiazole; 
5 4- [ (4 -methylsulfonyl) phenyl] -5- ( 3-f luoro-4- 

methoxyphenyl) -2- { 2-methyl-4-thiazolyl ) thiazole ; 
4- [ (4 -methylsulfonyl) phenyl] - 5- ( 4-f luorophenyl) -2- 

(dif luoromethyl) thiazole; 
4-.[ (4 -methylsulfonyl) phenyl J -5- (4-f luorophenyl) -2- 
10 (methyl thio) thiazole; 

4- [ (4 -methylsulfonyl) phenyl] -5 - ( 4-f luorophenyl ) -2- 

(phenylthio) thiazole ; 
4- [ (4 -methylsulfonyl) phenyl] - 5- ( 4-f luorophenyl ) -2- (3- 
f luoro-phenylthio) thiazole; 
15 4 - [ ( 4 -methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- ( 3 - 
chloro-phenylthio) thiazole ; 
4- [ (4 -methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- (3 - 

bromo -phenyl thio) thiazole; 
4- [ (4 -methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- (3 , 5- 
20 dif luoro-phenylthio) thiazole; 

4- [ (4 -methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- (3,5- 

di chloro-phenylthio) thiazole ; 
4- [ (4 -methylsulfonyl) phenyl] - 5- (4-f luorophenyl) -2- (4- 
f luoro-phenylthio) thiazole ; 
25 '4- [ ( 4 -methylsulf onylT) phenyl] - 5- (4-f luorophenyl) -2- (4- 
chloro -phenyl thio) thiazole; 

4-[ (4 -methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- (4- 

bromo -phenyl thio) thiazole; 
4- [ (4—methylsulf onyl) phenyl] -5- ( 4-f luorophenyl) -2- (4- 
30 meithyl-phenylthio) thiazole ; 

4- [ (4 -methylsulfonyl) phenyl] -5 - (4-f luorophenyl) -2- 

(benzylthio) thiazole; 
4- [ (4 -methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- (3- 
f luorobenzylthio) thiazole; 
35 4- [ (4 -methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- (3 - 
chlorobenzylthio) thiazole; 
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4- [ ( 4 -me thy Isulf onyl ) phenyl ] -5- ( 4-f luoropheny 1 ) -2- ( 3 - 

bromobenzylthio) chiazole; 
4- [ ( 4-methylsulfonyl) phenyl] -5- (4-f luoropheny 1 ) -2- (3, 5- 

dif luorobenzylthio) chiazole; 
5 4- [ ( 4-methylsulfonyl) phenyl] -5- ( 4-f luoropheny 1 ) -2- (3 , 5- 

dichlorobenzylthio) thiazole; 
4- [ ( 4-methylsulfonyl) phenyl] -5- ( 4-f luoropheny 1 ) -2- (4- 

f luorobenzylthio) thiazole; 
4- [ { 4-methylsulfonyl) phenyl] -5- ( 4-f luoropheny 1 ) -2- (4- 
10 chlorobenzylthio) thiazole ; 

4- [ ( 4-methylsulfonyl) phenyl] -5- (4-f luoropheny 1 ) -2- (4- 

bromobenzylthio) thiazole; 
4- [ (4-methylsulfonyl) phenyl] -5- (4-f luoropheny 1) -2- (4- 

methylbenzylthio) thiazole; 
15 4- [ ( 4-methylsulfonyl) phenyl] -5- ( 4-f luoropheny 1 ) -2- 

(ethylsulf onyl) thiazole ; 
4- [ (4-methylsulfonyl) phenyl] -5- ( 4-f luoropheny 1 ) -2- 

(methylsulf onyl ) thiazole; 
4- [ (4-methylsulfonyl) phenyl] -5- (4-f luoropheny 1) -2- 
20 ( phenyl sulf onyl ) thiazole ; 

4- [ (4 -methyl sulf onyl) phenyl] -5- (4-f luoropheny 1) -2- (3- 

f luoropheny 1 sulf onyl) thiazole; 
4- [ (4-methylsulfonyl) phenyl] -5- (4-f luoropheny 1) -2- (3 - 

chloropheny Isulf onyl) thiazole; 
25 4 - [ (4-methylsulfonyl) phenyl] -5- (4-f luoropheny 1) -2- (3- 

bromopheny Isulf onyl) thiazole; 
4- [ (4-methylsulfonyl) phenyl] -5- (4-f luoropheny 1 ) -2- (3 , 5- 

dif luoropheny Isulf onyl) thiazole; 
4- [ (4 -methyl sulf onyl) phenyl] -5- (4-f luoropheny 1) -2-0,5- 
3 0 di chloropheny Isulf onyl) thiazole; 

4- [ { 4-methylsulfonyl; phenyl ] -5- (4-f luorophenyl) -2- (4- 

f luoropheny Isulf onyl) thiazole; 
4- [ ( 4 -methy Isulf onyl) phenyl] -5- (4-f luorophenyl) -2- (4- 

chloropheny isulf onyl) thiazole; 
35 4- [ (4-methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- (4- 

bromophenyl sulf onyl ) thiazole; 
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4-[ (4 -methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2-(4- 
methylphenylsulfonyl) thiazole; 

4- [ ( 4 -methylsulfonyl) phenyl j -5- ( 4-f luorophenyl) -2- 
(benzylsuifonyl) thiazole; 
5 4 - [ ( 4 -methylsulfonyl ) phenyl ] - 5 - ( 4 - f luorophenyl ) - 2 - ( 3 - 
fluorobenzylsulfonyl) thiazole; 
4 - [ ( 4 -methyl sul f ony 1 } phenyl ] - 5 - ( 4 - f luorophenyl ) - 2 - ( 3 - 

chlorobenzylsulfonyl) thiazole ; 
4-C (4 -methylsulfonyl) phenyl] -5- (4-f luorophenyl ) -2- (3- 
10 bromobenzylsulf onyl ) thiazole; 

4 - [ ( 4 -met hy 1 sul f ony 1 ) phenyl ] - 5 - ( 4 -f luorophenyl } - 2 - ( 3 , 5 - 

difluorobenzylsulfonyl) thiazole; ' 
4- [ (4 -methylsulfonyl) phenyl] -5- (4-f luorophenyl ) -2 - ( 3 . 5- 
di chlorobenzylsulfonyl) thiazole'; 
15 4- [ ( 4 -methylsuTfonyi) phenyl] -5- (4-f luorophenyl ) -2- (4- 
f luorobenzylsulf onyl) thiazole; 
4 - [ ( 4 -methy 1 sul f ony 1 ) phenyl ] -5 - ( 4 - f luorophenyl ) - 2 - ( 4 - 

chlorobenzylsulfonyl ) thiazole; 
4- [ (4-methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- (4- 
20 bromobenzylsulf onyl) thiazole; 

4 - [ ( 4 -methylsul f ony 1 ) phenyl ] -5- ( 4 - f luorophenyl ) -2 - ( 4 - 

methylbenzylsulfonyl) thiazole; 
4- [ (4 -methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- 

( fluoromethylsulf onyl ) thiazole ; - 
4 - [ ( 4 -methylsul f onyl ) phenyl ] -5 - ( 4 - f luorophenyl ) -2 - 

(acetyl) thiazole; 
4- [ (4 -methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- 

(trifluoroacetyl) thiazole; 
4- [ (4 -methylsulfonyl) phenyl] -5- ( 4- f luorophenyl) -2- 
30 (benzoyl) thiazole; 

4- [ (4 -methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- (3- 

f luorobenzoyl ) thiazole; 
4 - [ ( 4 -methylsul f onyl ) phenyl ] - 5 - ( 4 - f luorophenyl ) -2 - ( 3 - 

chlorobenzoyl) thiazole; 
4- [ (4-methylsulfonyl ) phenyl ] -5- (4-f luorophenyl ) -2 - ( 3 - 
bromobenzoyl ) thiazole ; 
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4- [ (4 -mechy isulf onyl) phenyl] -5- ( 4 - f luoropheny 1 ) -2 - (3 , 5- 

di fluorobenzcyl ) thiazole; 
4- [ <4-meChylsulfonyl)phenyl] -5- (4-f luorophenyl) -2- (3 , 5- 
dichlorobenzoyl) thiazole; 

4- ( ( 4 -methy isulf onyl ) phenyl ] -5 - ( 4 - f luoropheny 1 ) -2 - ( 4 - 
fluorobenzoyl) thiazole ; 

4- [ (4 -mechylsulfonyl) phenyl] -5- (4-f luoropheny 1) -2- (4- 
chlorobenzoyl ) thiazole; 

4- [ (4 -mechylsulfonyl) phenyl] -5- (4 -f luoropheny 1) -2- (4- 
bromobenzoyl ) Chiazole; 

4- [ (4-mechylsulfonyl) P henyl] -5- ( 4-f luorophenyl ) -2- (4- 

mechylbenzoyl ) thiazole ; 
[ 4 - [ ( 4 -mechy lsul f onyl ) phenyl ] -5 - ( 4 - f luoropheny 1 ) -2 - 

Chiazolyl]acecic acid; 

15 [4- [ (4-methylsulf onyDphenyl] -5- (4-f luorophenyl) -2 - 
' chiazolyl] propanoic acid; 
[4- [ (4 -mechylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- 

ChiazolyljbuCanoic acid; 
[4- [ (4 -mechylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- 

Chiazolyl]pencanoic acid; 
4- [ (4-mechylsulf onyl) phenyl] -5- ( 4-f luorophenyl ) -2- 
(hydroxymechyl) Chiazole; 

4- [ (4-mechylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- 

(mechoxymeChyl) Chiazole; 
4- [ (4 -mechy Isulf onyl) phenyl ] -5- ( 4-f luorophenyl) -2- 

( phenyl oxymeChyl ) thiazole; 
4- [ (4-mechylsulfonyl)phenyl] -5- (4-f luorophenyl) -2- (3- 

fluorophenyloxymethyl) thiazole; 
4- [ (4-mechylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- (3- 
30 chlorophenyl oxymeChyl) Chiazole ; 

4- ( (4 -mechylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- (3- 

bromophenyloxymechyl) Chiazole; 
4- [ (4-meChylsulfonyl)phenyl] -5- (4-f luorophenyl) -2- (3 , 5- 

dif luoropheny loxymechyl ) Chiazole ; 
4- [ ( 4-methylsulf onyl) phenyl] -5- (4-f luorophenyl) -2- (3,5- 
dichloropheny loxymechyl ) chiazole ; 
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4-[ (4-methylsulfonyDphenyl] -5- (4-f luorophenvl ) -2- (4- 
fluorophenyloxymethyl) chiazole; 

4-[(4-me t hylsulfonyl)phenvl]-5-(4-fluorophenvl)-2-(4- 
chlorophenyloxymechyl) thiazole; 

5 4-f ( 4-methy Isul f onyl ) phenyl ] -5- ( 4-f luo ropheny 1 , -2 - ( 4 - 

bromophenyloxymechyl) thiazole; 

4-[(4-methylsulf on yl) P henyl]-5-(4-fluoro P henvl)-2-(4- 
methylphenyloxymechyl ) thiazole; 

•■■ ; 4 :L (4 r meth y lsulf onyl)phenyl]-5-(4-fluorophenyl)-2- 
10 (benzyloxymethyl ) thiazole; 

4- [ ( 4 -methylsulfonyl) phenyl] -5- ( 4-f luorophenyl ) -2- 

(cyanomethyl) thiazole ; 
4 - [ ( 4 -me thy Isul f onyl ) phenyl ] - 5 - ( 4 - f luoropheny 1 ) - 2 - ( 2 - 

qumolylmethyloxymethyl) thiazole ; 
4- [ (4-methylsulfonyirphenylT-5- (^f luorophenyl) -2- (">- 

naphthylmethyloxymethyl ) thiazole; 
4- [ (4 -methylsulfonyl) phenyl] -5 r (4-f luorophenyl) -2- (N- 

phenylaminocarbonyl ) thiazole; 
4- [ (4-methylsulf onyl)phenyl] -5- (4-f luorophenyl) -2- [ (3- 

f luorophenyl) aminocarbonyl] thiazole; 
4- [ (4-methylsulfonyl)phenyl] -5- (4-f luorophenyl) -2- [ (3- 

chlorophenyl ) aminocarbonyl ] thiazole ; 
4- [ (4-methyl S ulfonyl) P henyl] -5- (4-f luorophenyl) -2- [ (3- 
bromophenyl ) aminocarbonyl ] thiazole ; 

•4^[ (4-methylsulf onylfphenyl] -5- (4-f lu'orophenvl) -2- 

£ (3, 5 -dif luorophenyl) aminocarbonyl] thiazol-- 
4- [ (4 -methylsulfonyl) phenyl] -5- ( 4-f luorophenyl') -2- 

[ (3 , 5-dichlorophenyl) aminocarbonyl] thiazole • 
4-.[ (4 -methylsulfonyl) phenyl] -5- (4-f luorophenvl) -2- [ (4- 
f luorophenyl ) aminocarbonyl ] thiazole ; 

[ <4-methylsulfonyl)phenvl] - 5 - (4-f luorophenyl) -2- [ (*- 
chlorophenyl ) aminocarbonyl ] thiazole; 
4 - ( 4 -methyl sul f ony 1 ) - 5 - ( 4 - f luorophenyl) -2 - [ ( 4 - 

bromophenyl ) aminocarbonyl ] thiazole; 
4- [ (4-methylsulfonyl)phenyl] -5- (4-f luorophenyl) -2- [ ( 4 - 
methylphenyl ) aminocarbonyl ] thiazole; 
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4- [ (4 -mechylsulfonyl) phenyl] - 5- ( 4 - £ luoropheny 1 ) -2- 

(benzyiaminocarbonyl ) thiazole ; 
4- [ ( 4 -methyisulfonyl) phenyl] - 5- ( 4 - f luoropheny 1 ) -2- (3- 
f luorobenzylaminocarbonyl ) thiazole; 
5 4 - [ { 4 -mechylsulfonyl ; phenyl ] -5- ( 4- f luoropheny 1 ) -2- (3- 
chlorobenzy laminocarbony 1 ) chiazol e ; 
4- [ (4 -methyisulfonyl) phenyl] -5- ( 4-f luorophenyl ) -2- (3- 

bromobenzy laminocarbony 1 ) thiazole; 
4- [ (4 -mechylsulfonyl) phenyl] -5- ( 4-f luorophenyl ) -2- (3 , 5- 
10 dif luorobenzylaminocarbonyl) thiazole; 

4- [ (4 -mechylsulfonyl) phenyl] -5- ( 4-f luorophenyl ) -2- (3 , 5- 

dichlorobenzylaminocarbony 1 ) thiazole ; 
4- [ (4 -methyisulfonyl) phenyl] -5- ( 4-f luorophenyl ) -2- (4- 
f luorobenzylaminocarbonyl) thiazole; 
15 4- [ (4 -methyisulfonyl) phenyl] -5- (4-f luorophenyl) -2- (4- 
chlorobenzy laminocarbony 1 ) thiazole; 
4- ( (4 -methyisulfonyl) phenyl] -5- ( 4-f luorophenyl ) -2- (4- 

bromobenzylaminocarbonyl) thiazole ; 
4- [ (4 -methyisulfonyl) phenyl] -5- (4-f luorophenyl) -2- (4- 
20 methylbenzylaminocarbonyl) thiazole; 

4- [ (4-methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- 

(benzoylamino) thiazole; 
4- [ (4 -methyisulfonyl) phenyl] -5- (4-f luorophenyl) -2- (3- 
f luorobenzoylamino) thiazole ; 
25 4- [ (4 -methyisulfonyl) phenyl] -5- (4-f luorophenyl) -2- (3- 
chlorobenzoylamino) thiazole; 
4- [ (4 -methyisulfonyl) phenyl] -5- (4-f luorophenyl) -2- (3- 

bromobenzoyl amino) thiazole ; 
4- [ (4-methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- (3 , 5- 
30 dif luorobenzoylamino) thiazole; 

4- [ (4-methylsulfonyi) phenyl] -5- (4-f luorophenyl) -2- (3 , 5- 

dichlorobenzoylamino) thiazole; 
4- [ (4 -methyisulfonyl) phenyl] -5- (4-f luorophenyl) -2 - (4- 
f luorobenzoylamino) thiazole ; 
35 4 - [ (4 -methyisulfonyl) phenyl] -5- (4-f luorophenyl) -2 - (4- 
chlorobenzoylamino) thiazole; 
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4-( ( 4 -methylsulfonyi) phenyl ] -5- (4-f luorophenyl ) -2- (4- 

bromobenzoylamino) Hhiazole; 
4- [ (4-methylsulfonyl) phenyl ] -5- (4 - f luorophenyl ) -2- (4- 

methylbenzoy lamino ) thiazole; 
5 4- H 4-methylsulfonyl) phenyl] -5- ( 4-f luorophenyl ) -2- 

(phenylacetyl ) aminothiazole; 
4- [ (4 -methylsulfonyi) phenyl] -5- (4-f luorophenyl ) -2- [ (3- 

f luorophenyl) acetyl ] aminothiazole; 

4- [ (4-methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- [ (3- 
10 chlorophenyl ) acetyl ] aminothiazole ; 

4- [ (4-methylsulfo;:yl) phenyl] -5- (4-f luorophenyl ) -2- [ (3- 

bromophenyl) acetyl ] amino) thiazole; . 
4- [ (4-methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- 
[ (3 , 5-dif.luorophenylXacetyl] amino) thiazole; - 
15 4 - [ ( 4-methylsulfonyl) phenyl] - 5- (4-f luorophenyl) -2- 
[ (3, 5-dichlorophenyl) acetyl] amino) thiazole; 
4- [ (4-methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- [ (4- 

f luorophenyl ) acetyl ] amino ) thiazole ; 
4- [ (4 -methylsulfonyi) phenyl] -5- (4-f luorophenyl) -2- [ (4- 
20 chlorophenyl) acetyl] amino) thiazole; 

4- [ (4 -methylsulfonyi) phenyl] -5- (4-f luorophenyl ) -2- [ (4- 

bromophenyl) acetyl ] amino) thiazole; 
4- [ (4-methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2- [ (4- 
methylphenyl) acetyl ] amino) thiazole; 
25 4- [ (4 -methylsulfonyi) phenyl] -5- (4-f luorophenyl) -2- 
( fluoromethylsulfonyl) aminothiazole; 
4- [ (4-methylsulfonyl) phenyl] -5- (4-f luorophenyl) -2 - 

(methylsulfonyi ) aminothiazole; 
4- [5 - (4 -chlorophenyl) -2 -methyl -4- 
30 thiazolyl] benzenesulf onamide; 

4 - [5 - ( 4 -bromopheny 1 ) -2 -methyl -4- 
thiazolyl] benzenesulf onamide ; 
4 - [ 2 -methyl - 5 -phenyl -4 - thiazolyl ] benzenesul f onamide ; 
4- [5- (4-f luorophenyl) -2- ( trif luoromethyl) -4- 
35 thiazolyl] benzenesulf onamide; 

4- [5- (4 -bromopheny 1) -2- ( 2 -chlorophenyl) -4- 
thiazolyl ] benzenesulf onamide; 
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4 - (5 - (4-methylchiopher.yl) -2- ( 2 -chlorophenyl ) -4- 

thiazolyl] benzenesulf onamide ; 
4- [5- ( 3 - f luoro-4 -mechoxyphenyi ) -2- ( 2 -chlorophenyl ) -4- 

thiazolyl ] benzenesulf onamide; 
5 4- [ 5- { 3 -chloro-4-mechoxyphenyl ) -2- ( 2 -chlorophenyl ) -4- 

thia zoly 1 J benzenesul f onamide ; 
4- [5- (3-chloro-4-methylphenyl) -2- ( 2 -chlorophenyl ) -4- 

thiazolyl] benzenesulf onamide; 
4- [5- (3 -methyl -4 -chlorophenyl) -2- (2 -chlorophenyl ) -4- 
10 thiazolyl] benzenesulf onamide; 

4- [5 - (3 , 4-methylenedioxyphenyl) -2 - (2 -chlorophenyl) -4- 

thiazolyl ] benzenesulf onamide ; 
4- [5- (3 , 5-dif luoro-4-methoxyphenyl) -2- (2 -chlorophenyl) 

4-thiazolyl ] benzenesulf onamide; 
15 4- [5 - (3 , 5-dichloro-4-methoxyphenyl) -2- (2 -chlorophenyl) 

4-thiazolyl] benz ene sul f onami de ; 
4 - [5 - (4 -chlorophenyl) -2- ( 2 -chlorophenyl ) -4- 

thiazolyl] benzenesulf onamide ; 
4- [5 - (4-methoxyphenyl) -2- ( 2 -chlorophenyl ) -4- 
20 thiazolyl ] benzenesulf onamide ; 

4- [5- (4-methylphenyl) -2- (2 -chlorophenyl) -4- 

thiazolyl ] benzenesulf onamide; 
4 - [5 - (4-f luorophenyl) -2- (dif luoromethyl) -4- 

thiazolyl] benzenesulf onamide; 
25 4- [5- (4-f luorophenyl) -2- (methylthio) -4- 

thiazolyl] benzenesulf onamide; 
4 - [5 - (4-f luorophenyl) -2- (phenyl thio) -4- 

thiazolyl] benzenesulf onamide ; 
4- [5- (4-f luorophenyl) -2- ( ( 3 -f luorophenyl) thio) -4- 
30 thiazolyl] benzenesulf onamide; 

4- [5- (4-f luorophenyl) -2- ( (3 -chlorophenyl) thio) -4- 

thiazolyl] benzenesulf onamide ; 
4 - [5 - (4-f luorophenyl) -2- ( (3-bromophenyl) thio) -4- 

thiazolyl ] benzenesulf onamide; 
35 4- [5- (4-f luorophenyl) -2- ( (3 , 5-dif luorophenyl) thio) -4- 

thiazolyl ] benzenesulf onamide; 
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4 - [5- (4-fluorophenyl) -2- [ (3 , 5-dichloropheny 1 ) thio] -4- 

thiazoly 1 ] benzenesul f onamide ; 
4- [5- (4-fluorophenyl) -2- [ (4-fluorophenyl) thio] -4- 
thiazolyl ] benzenesul f onamide ; 
5 4- [5 - (4-fluorophenyl) -2- [ (4-chlorophenyl ) thio] -4- 
thiazolyl] benzenesulf onamide ; 
4 - [5 - (4-fluorophenyl) -2- [ (4-bromophenyl ) thio] - 4- 

thiazoly 1 ] benzenesul f onamide ; 
4- [5- (4-fluorophenyl) -2- ( (4-methylphenyl ) thio) -4- 
10 thiazolyl ] benzenesul f onamide ; 

4- [5- (4-fluorophenyl) -2- (benzylthio) -4- 

thiazoly 1 ] benzenesul f onamide ; 
4 - [ 5 - ( 4 - f luo ropheny 1 ) - 2 - ( ( 3 - f luorobenzy 1 ) t hio ) - 4 - 
thiazolyl ] benzenesul f onamide ; 
15 4 - [ 5 - ( 4 - f luoropheny 1 ) -2 - ( ( 3 -chlorobenzy 1 ) thio ) -4 - 
thiazolyl] benzenesulf onamide; 
4- [5 - (4-fluorophenyl) -2- ( ( 3 -bromobenzy 1 ) thio) -4- 

thiazolyl ] benzenesul f onamide ; 
4 - [ 5 - ( 4 - f luoropheny 1 ) -2 - ( ( 3 , 5 -dif luorobenzy 1 ) thio ) -4 - 
20 thiazolyl] benzenesulf onamide; 

4- [5- (4-fluorophenyl) -2- ( (3 , 5-dichlorobenzyl ) thio) -4- 

thiazolyl] benzenesulf onamide; 
4- [5- (4-fluorophenyl) -2- ( (4-f luorobenzy 1 ) thio) -4- 
thiazolyl] benzenesulf onamide ; 
25 4- [5 - (4-fluorophenyl) -2- ( ( 4 -chlorobenzy 1 ) thio) -4- 
thiazolyl] benzenesulf onamide ; 
4 - [ 5 - ( 4 - f luoropheny 1 ) - 2 - ( ( 4 -bromobenzy 1 ) thio ) - 4 - 

thiazolyl] benzenesulf onamide; 
4- [5 - (4-f luoropheny 1) -2- { (4-methylbenzyl) thio) -4- 
30 thiazolyl] benzenesulf onamide ; 

4- [5- (4-fluorophenyl) -2- {ethylsul fonyl) -4- 

thiazolyl] benzenesulf onamide ; 
4 - [5- (4-fluorophenyl) -2- (methylsulf onyl ) -4- 
thiazolyl ] benzenesulf onamide ; 
35 4 - [5 - (4-fluorophenyl) -2- (phenylsulf onyl ) -4- 
thiazolyl] benzenesulf onamide; 



WO 96/03392 



PCT/US 95/09444 



41 



15 



4 - [5 - ( 4 - f luorophenyl ) -2- ( ( 3 - f iuorophenyl ) sui forty 1) -4- 

chiazolyl ] benzenesulfonamide; 
4- f 5- (4-f luorophenyl) -2- ( ( 3 -chlorophenyl ) sulfonyl) -4- 
thiazolyl ] benzenesulfonamide; 
5 4 - [ 5- ( 4-f luorophenyl ) -2 - ( ( 3 -bromophenyl ) sulfonyl ) -4 - 
thiazolyl ] benzenesul f onamide ,- 
4- [5- (4-f luorophenyl) -2- ( (3 , 5 -dif luorophenyl) sulfonyl) - 

4 -chiazolyl ] benzenesul f onamide ; 
4- [5- (4-f luorophenyl ) -2- ( (3, 5 -dichiorophenyl) sulfonyl) - 
10 4-thiazolyl] benzenesulfonamide; 

4 - [ 5 - ( 4 - f luorophenyl ) -2 - ( ( 4 - f luorophenyl ) sulfonyl ) -4 - 

thiazolyl] benzenesulfonamide; 
4 - [ 5 - ( 4 - f luorophenyl ) -2 - ( ( 4 -chlorophenyl ) sulfonyl ) -4 - 

Chiazolyl] benzenesulfonamide; 
4 - [ 5 - ( 4 - f luorophenyl ) -2 - ( ( 4 -bromophenyl ) sul f ony 1 ) -4 - 

thia zolyl ] benzenesul f onamide ; 
4- (5- (4-f luorophenyl) -2- ( (4-mechylphenyl) sulfonyl) -4- 

thiazolyl ] benzenesul f onamide ; 
4- [5- (4-f luorophenyl) -2- (benzylsulfonyl ) -4- 

thiazolyl ] benzenesul f onamide ; 
4 - [ 5 - ( 4 -f luorophenyl ) -2 - { ( 3 - f luorobenzyl ) sulfonyl ) -4 - 

Chiazolyl ] benzenesul f onamide ; 
4 - [ 5 - ( 4 -f luorophenyl ) -2 - ( ( 3 -chlorobenzyl ) sulfonyl ) -4 - 

chiazolyl ] benzenesulfonamide ; 
4- [5- (4-f luorophenyl) -2 - ( (3-bromobenzyl) sulfonyl) -4 - 

Chiazolyl Jbenzenesulf onamide; 
4 - [ 5 - ( 4 - f luorophenyl ) -2 - ( ( 3 , 5 -di f luorobenzyl ) sulfonyl ) - 

4 -chiazolyl ] benzenesulfonamide ; 
4- [5- (4-f luorophenyl) -2- ( (3, 5-dichlorobenzyl ) sulfonyl) - 
30 4 - chiazolyl ] benzenesul f onamide ; 

4 - [ 5 - ( 4 - f luorophenyl ) -2 - ( ( 4 - f luorobenzyl ) sulfonyl ) -4 - 

Chia zolyl ] benzenesulfonamide ; 
4 - [ 5 - ( 4 - f luorophenyl ) -2 - ( ( 4 -chlorobenzyl ) sulfonyl ) -4 - 

Chia zolyl ] benzenesul f onamide ; 
4- [5 - (4-f luorophenyl) -2- ( ( 4 -bromobenzyl) sulfonyl) -4- 
chia zolyl] benzenesul f onamide; 
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4 - [ 5 - ( 4 - f iuoropheny 1 } -2 - ( ( 4 -methylbenzy 1 ) sul f ony 1 ) - 4 - 

thiazolyl ] benzenesulf onamide; 
4 - [ 5 - ( 4 - f Iuoropheny 1 ) -2 - ( f luoromechylsul f onyl ) -4 - 

thiazolyl ] benzenesulf onamide; 
4- [5- (4-f Iuoropheny 1) -2- Acetyl) -4- 

thiazolyl] benzenesul f onamide; 
4 - [ 5 - ( 4 - f Iuoropheny 1 ) -2 - ( tri f luoroacety 1 ) -4 - 

thiazolyl ] benzenesulf onamide ; 
4- [5- (4-f luorophenyl) -2- (benzoyl) -4- 

thiazolyl ] benzenesulf onamide; 
4- [5- (4-f luorophenyl) -2- ( 3 -f luorobenzoyl ) -4- 

thiazolyl] benzenesulf onamide; 
4- [5- (4-f luorophenyl) -2- (3-chlorobenzoyl) -4- 
thiazolyl] benzenesulf onamide; * 
15 - 4- [5— (4-f luorophenyl) -2- (3-bromobenzoyl) -4- 
thiazoiyl ] benzenesulf onamide ; 
4- [5- (4-f luorophenyl) -2- (3 , 5-dif luorobenzoyl) -4- 

thiazolyl ] benzenesulf onamide; 
4- [5- (4-f luorophenyl) -2- (3 , 5-dichlorobenzoyl ) -4- 
20 thiazolyl ] benzenesulf onamide; 

4- [5- (4-f luorophenyl) -2- (4-f luorobenzoyl) -4- 

thiazolyl] benzenesulf onamide; 
4- [5- (4-f luorophenyl) -2- (4-chlorobenzoyl) -4- 
thiazolyl] benzenesulf onamide; 
25 4-[5-(4-fluorophenyl)-2-(4-bromobenzoyl)-4-- 
- thiazolyl] benzenesulf onamide; 
4- [5- (4-f luorophenyl) -2- (4-methylbenzoyl) -4- 

thiazolyl] benzenesulf onamide; 
methyl [4- [ (4-aminosulf onyl) phenyl] -5- (4-f luorophenyl ) - 
2 -thiazolyl] carboxylate; 

ethyl [4 - [ ( 4-aminosulf onyl) phenyl] -5 - (4-f luorophenyl) - 
2 -thiazolyl] carboxylate; 

propyl [4-[ (4-aminosulfonyl)phenyl)-5-(4-fluorophenyl)- 

2-thiazolyl] carboxylate; 
butyl [ 4 - [ ( 4 -aminosul f ony 1 ) phenyl ] -5 - { 4 - f luorophenyl ) - 
2 -thiazolyl] carboxylate; 



30 



35 



4- [5- (4-f luorophenyl) -2- ( hydroxymethy I ) -4- 

thiazolyl] benzenesulf onamide ; 
4- [5- (4-f luorophenyl) -2- (methoxymethyi ) -4- 

chiazolyl ] benzenesul f onamide ; 
4- [5- (4-f luorophenyl) -2- ( phenoxymethyi ) -4- 

thiazolyl] benzenesulf onamide ; 
4 - [ 5 - ( 4 - f luorophenyl ) -2 - ( 3 - f luorophenoxymethy 1 ) -4 - 

thiazolyl] benzenesulf onamide; 
4- [5- (4-f luorophenyl) -2- ( 3-chlorophenoxymethyl ) -4- 

thiazoly 1 ] benzenesul f onamide ; 
4 -[5- (4-f luorophenyl) -2- ( 3 -bromophenoxymethyl ) -4- 

thiazolyl ] benzenesul f onamide ; 
4- [5- (4-f luorophenyl) -2- (3 , 5-dif luorophenoxymethyl ) 

thiazolyl ] benzenesul f onamide ; 
4- [5- (4-f luorophenyl) -2- (3 , 5-dichlorophenoxymethyl) 

thiazolyl ] benzenesul f onamide ; 
4 - [ 5 - ( 4 - f luorophenyl ) -2 - ( 4 - f luorophenoxymethyl ) -4 - 

thiazolyl] benzenesulf onamide ; 
4 - [5 - (4-f luorophenyl) -2- (4-chlorophenoxymethyl) -4- 

thiazolyl] benzenesulf onamide ; 
4- [5- {4-f luorophenyl) -2- ( 4 -bromophenoxymethyl) -4- 

thia zoly 1 ] benzenesul f onamide ; 
4- [5 - (4-f luorophenyl) -2- ( 4-methylphenoxymethyl ) -4- 

thiazolyl] benzenesulf onamide; 
4- [5- {4-f luorophenyl) -2- (benzyloxymethyl) -4- 

thiazolyl] benzenesulf onamide; 
4- [5- (4-f luorophenyl) -2- ( cyanomethyl ) -4- 

thiazolyl] benzenesulf onamide ; 
4- [5 - {4-f luorophenyl) -2- (2-quinolylmethyloxymethyl) 

thiazolyl J benzenesul f onamide ; 
4- [5- (4-f luorophenyl) -2- ( 2-n 3 phthylmethyloxymethyl) ■ 
thiazolyl] benzenesulf onamide ; 

4 - [5 - (4-f luorophenyl) -2- (N-phenylaminocarbonyl) -4- 

thia zoly 1] benzenesulf onamide; 
4- [5- (4-f luorophenyl) -2- [ (3- 

f luorophenyl ) ami no car bony 1 ] -4 - 

thiazolyl] benzenesulf onamide; 
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4- [5- (4-f luorophenyl) -2- [ (3- 

chlorophenyl ) aminocarbonyl } -4- 
thiazolyi ] benzenesulf onamide; 
4- [5- (4-f luorophenyl) -2- ( ( 3 -bromophenyl ) aminocarbonyl ] - 
5 4 -thiazolyl ] benzenesulf onamide ; 

4- [5- (4-f luorophenyl) -2- [ (3 , 5- 

dif luorophenyl) aminocarbonyl] -4- 
thiazolyi ] benzenesulf onamide ; 
4- [5- (4-f luorophenyl) -2- [(3,5- 
10 dichloropheny 1 ) aminocarbonyl ] -4 - 

thiazolyl] benzenesulf onamide ; 
4- [5- (4-f luorophenyl) -2- [ (4- 

f luorophenyl ) aminocarbonyl ] -4 - 
thiazolyl] benzenesulf onamide ; 
15 4- [5- (4-f luorophenyl) -2- [ (4- 

chlorcphenyl ) aminocarbonyl] -4- 
thiazolyl ] benzenesulf onamide ; 
4 - [5 - (4-f luorophenyl) -2- [ (4 -bromophenyl) aminocarbonyl] - 
4 - thiazolyl ] benzenesul f onamide ; 
20 4- [5- ( 4 -f luorophenyl) -2- [ (4- 

methylphenyl) aminocarbonyl] -4- 
thia zoly 1 ] benzenesul f onamide ; 
4 - [5- (4-f luorophenyl) -2- (benzylaminocarbonyl) -4- 
thiazolyl] benzenesulf onamide; 
25 . 4- [5- (4-f luorophenyl) -2- ( (3- 

f luorobenzyl) aminocarbonyl) -4- 
thiazolyl] benzenesulf onamide; . 
4- [5 - (4-f luorophenyl) -2- ( ( 3 -chlorobenzyl) aminocarbonyl) 
„ -4 -thiazolyl] benzenesulf onamide; 
30 4- [5- (4-f luorophenyl) -2- ( ( 3 -bromobenzy 1 ) aminocarbonyl) - 
4-thiazolyl] benzenesulf onami de; 
4- [5- (4-f luorophenyl) -2- ((3,5- 

dif luorobenzyl ) aminocarbonyl ) -4- 
thiazolyl ] benzenesulf onamide ; • 
35 4- [5- (4-f luorophenyl) -2- ((3,5- 

di chlorobenzyl ) aminocarbonyl ) -4 - 
thiazolyl] benzenesulf onamide; 



4- [5- (4-f luorophenyl ) -2- ( (4- 

f luorobenzy I ) aminocarbony 1 ) -4 - 

thiazolyl ] benzenesulfonanude ; 
4- [5- (4-f luorophenyl ) -2- ( (4- 

chlorobenzyl ) aminocarbony 1 ) -4- 

thiazoly 1 ] benzsnesui f onainide ; 
4 - [5 - (4-f luorophenyl ) -2- ( ( 4 -bromobenzyl ) aminocarbony 1 ) - 

4-thiazoly 1 ] benzenesulf onamide ; 
4- [5- (4-f luorophenyl) -2- ( (4- 

methylbenzyl ) aminocarbony 1 ) -4- 

chiazolyl ] benzenesulf onamide ; 
4- [5- {4-f luorophenyl ) -2- (benzoylamino) -4- 

thiazolyl ] benzenesulf onamide; 
4- [5 - (4-f luorophenyl ) -2- ( (3-f luorobenzoyl) amino) -4- 

thiazolyl] benzenesulf onamide ; 
4- [5- (4-f luorophenyl) -2- ( (3-chlorobenzoyl) amino) -4- 

thi a zo ly 1 ] benz enes ul f onamide ; 
4- [5- (4-f luorophenyl) -2- ( (3-bromobenzoyl) amino) -4- 

thiazolyl] benzenesulf onamide; 
4- [5- (4-f luorophenyl ) -2- ( (3, 5 -dif luorobenzoyl ) amino) -4- 

thia zoly 1 ] benz enesul f onamide ; 
4- [5- (4-f luorophenyl) -2- { (3 , 5-dichlorobenzoyl ) amino) -4- 

thiazolyl] benzenesulf onamide; 
4- [5- (4-f luorophenyl) -2- ( (4-f luorobenzoyl ) amino) -4- 

thiazolyl] benzenesulf onamide; 
4- [5- (4-f luorophenyl) -2- ( (4-chlorobenzoylamino) -4- 

thiazolyl] benzenesulf onamide ; 
4 - [5 - (4-f luorophenyl) -2- ( (4-bromobenzoyl) amino) -4- 

thiazolyl ] benzenesulf onamide ; 
4- [5- (4-f luorophenyl) -2- ( (4-methylbenzoyl) amino) -4- 

thiazolyl] benzenesulf onamide; and 
4 - [5 - (4-f luorophenyl) -2- (phenylacetyl) amino-4- 

thiazolyl ] benzenesul f onamide . 

Within Formula I there is a subclass of compounds 
of high interest represented by Formula II: 
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wherein r4 is selected from alkyl and amino; 

wherein R 5 is selected from aryl, cycloalkyl, 
cycloalkenyl and heterocyclic; wherein r5 i s 
optionally substituted at a substitutable position 
with one or more radicals selected from halo, 
alkylthio, alkylsulf inyl , alkylsulf onyl , 
haloaikylsulfonyl, aminosulf onyl, alkyl, alkenyl, 
alkynyl, cyano, carboxyl, carboxyalkyl . 
alkoxycarbonyl, aminocarbonyl , acyl, n- 
alkylaminocarbonyl, N-arylaminocarbonyl, N,N- 
dialkylaminocarbonyl, N-alkyl -N-arylaminocarbonyl , 
haloalkyl, hydroxyl, alkoxy, hydroxyalkyl, haloalkoxy, 
amino, N-alkylamino, N, N-dialkylamino, heterocyclic 
and nitro; and 

wherein R« is selected from halo, amino, alkoxy, 
nxtro, hydroxyl, aminocarbonyl, acyl, 
alkylaminocarbonyl , arylaminocarbonyl , alkenyl, 
... alkynyl, haloalkoxy, alkylamino, arylamino, 
aralkylamino, alkoxycarbonylalkyl, alkylaminoalkyl, 
heterocycloalkyl, aralkyl, cyanoalkyl, N- 
alkylsulfonylamino, heteroarylsulf onylalkyl, 
heteroarylsulfonylhaloalkyl, aryloxyalkyl, 
aralkyloxyalkyl, aryl and heterocyclo, wherein the 
aryl and heterocyclo radicals are optionally 
substituted at a substitutable position with one or 
more radicals selected from halo, alkyl, alkoxy, 
alkylthio, alkylsulf inyl, haloalkyl, haloalkoxy, 
carboxyalkyl, alkoxycarbonyl, aminocarbonyl, amino, 
acyl and alkylamino; or a pharmaceutically-acceptable 
salt thereof. 
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A preferred class of compounds consists of chose 
compounds of Formula II wherein r4 i s selected from 
lower alkyl and amino; wherein rS i s selected from 
aryl, lower cycloaikyi, lower cycioalkenyl and 
heteroaryl; wherein i s optionally substituted at a 
substitutable position with one or more radicals 
selected from halo, lower alkylthio, lower 
alkylsulf inyl, lower alkylsulf onyl . lower 
haloalkylsulfonyl, aminosulf onyl. lower alkyl, lower 
alkenyl, lower alkynyl, cyano, carboxyl, lower 
carboxyalkyl , lower alkoxycarbonyi , aminocarbonyl , 
acyl, lower N-alkylaminocarbonyl , lower N- 
arylaminocarbonyl, lower N,N-dialkylaminocarbonyl, 
lower N-alkyl-N-arylaminocarbonyl, lower haloalkyl. 
hydroxyl, lower alkoxy, lower hydroxyalkyl , lower 
haloalkoxy, amino, lower N-alkylamino, lower N,N- 
dialkylamino, heterocyclic and nitro; and wherein rS 
is selected from halo, amino, lower alkoxy, nitro, 
hydroxyl, aminocarbony 1 , acyl, lower 
alkylaminocarbonyl , lower arylaminocarbonyl , lower 
alkenyl, lower alkynyl, lower haloalkoxy, lower 
alkylamino, phenylamino, lower aralkylamino , lower 
alkoxycarbonylalkyl, lower alkylaminoalkyl, lower 
heterocycloalkyl, lower aralkyl, lower cyanoalkyl, 
25 lower N-alkylsulf onylamino, lower 
heteroarylsulfonylalkyl, lower 

heteroarylsulfonylhaloalkyl. lower aryloxyalkyl , lower 
aralkyloxyalkyl , phenyl optionally substituted at a 
substitutable position with one or more radicals 
selected from halo, lower alkyl, lower alkoxy, lower 
alkylthio, lower alkylsulf inyl, lower haloalkyl, lower 
haloalkoxy. lower carboxyalkyl, lower alkoxycarbonyi, 
aminocarbonyl, amino, acyl and lower alkylamino, and' 
heterocyclic optionally substituted at a substitutable 
position with one or more radicals selected from halo, 
lower alkyl, lower alkoxy, lower alkylthio, lower 
alkylsulf inyl, lower haloalkyl, lower haloalkoxy, 
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lower carboxyalkyl, lower alkoxycarbonyi , 
aminocarbonyl, amino, acyl and lower alkylamino; or a 
pharmaceutically-acceptable salt thereof. 

Within Formula I there is a second subclass of 
compounds of high interest represented by Formula III: 

R 4 SQ 2 



R 5 



f^a 7 III 



wherein r4 is selected from alkyl and amino; 
wherein .RS is selected from aryl, cycloalkyl. 
cycloalkenyl and heterocyclic; wherein R 5 is 
optionally substituted at a substitutable position 
with one or more radicals selected from halo, 
alkyl thio, alkylsulf inyl, alkylsulf onyl, 
15 haloalkylsulfonyl, aminosulf onyl , alkyl, alkenyl, 
alkynyl, cyano, carboxyl, carboxyalkyl, 
alkoxycarbonyi, aminocarbonyl, acyl, N- 
alkylaminocarbonyl, N-arylaminocarbonyl , N,N- 
dialkylaminocarbonyl , N-alkyl-N-arylaminocarbonyl , 
haloalkyl, hydroxyl, alkoxy, hydroxyalkyl, haloalkoxy, 
amino, N-alkylamino, N, N-dialkylamino, heterocyclic 
and nitro; and 

wherein R 7 is selected from hydrido, alkyl, 
haloalkyl, cyano, hydroxyalkyl. alkoxyalkyl, carboxyl, 
25 carboxyalkyl, and alkoxycarbonyi; 

provided that R 5 is not 4-f luorophenyl when R 7 is 
methyl; further provided R* i s not phenyl substituted 
with a, a -bis (methyl) methanol; and further provided 
that R 4 is not methyl when R 7 is a, a 

-bis(trifluoromethyl) methanol; or a pharmaceutically- 
acceptable salt thereof. 

A preferred class of compounds consists of those 
compounds of Formula III wherein r4 i s selected from 
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lower a 1 ky I and amino; wherein R- is selected from 
aryl , lower cycloalkyl, lower cycloalkenyl and 
heteroaryl; wherein R 5 is optionally substituted at a 
subsci tutable position with one or more radicals 
5 selected from halo, lower aikylthio, lower 
alky isulf inyl , lower alkylsulf onyl , lower 
haloalkylsulfonyl, aminosulf onyl , lower alkyl, lower 
alkenyl, lower alkynyl, cyano, car boxy 1, lower 
carboxyalkyl, lower alkoxycarbonyl , aminocarbonyl , 

10 acyl , lower N-alkylaminocarbonyl , lower N- 

arylaminocarbonyl, lower N, N-dialkylaminocarbonyl , 
lower N-alkyl-N-arylaminocarbonyl, lower haloaikyl, 
hydroxy 1, lower alkoxy, lower hydroxyalkyl , lower 
haloalkoxy, amino, lower N-alkylamino, lower N,N- 

15 dialkylamino, heterocyclic and nitro; and wherein R 7 
is selected from hydrido, lower alkyl, lower 
haloaikyl , cyano, lower hydroxyalkyl, lower 
alkoxyalkyl, carboxyl, lower carboxyalkyl, and lower 
alkoxycarbonyl; or a pharmaceutically-acceptable salt 

20 thereof. 

Within Formula I there is a third subclass of 
compounds of high interest represented by Formula IV; 

R 4 SQ 2 




IV 



wherein R 1 is selected from hydrido, halo, amino, 
alkoxy, cya.no, nitro, hydroxy 1, aminocarbonyl, acyl, 
alkylaminocarbonyl , aryl aminocarbonyl, alkyl, alkenyl, 
alkynyl, haloaikyl, haloalkoxy, alkylamino, aryl amino, 
3 0 aralkylamino, carboxyl, carboxyalkyl, alkoxycarbonyl, 
alkoxycarbonylalkyl , alkylaminoalkyl , 

heterocycloalkyl, aralkyl, hydroxyalkyl, alkoxyalkyl, 
cyanoalkyl , N-alkylsulf onylamino, 
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heteroarylsulfonylalkyi, heteroarylsuif onylhaioalkyl , 
aryloxyalkyi, aralkyloxyalkyl , aryl and hetarocyclo, 
wherein the aryl and heterocyclo radicals are 
optionally substituted at a substitutable position 
with one or more radicals selected from halo, alkyl, 
alkoxy, alkylthio, alkylsulf inyl , haloalkyl, 
haloalkoxy, carboxyalkyl , alkoxycarbonyl , 
aminocarbonyl , amino, acyl and alkyiamino; 

wherein r4 ± s selected from alkyl and amino; and 
wherein R 8 is heterocyclic; wherein R 8 is 
optionally substituted at a substitutable position 
with one or more radicals selected from halo, 
alkyl thio, alkylsulf inyl , alkyl, alkenyl, alkynyl, 
cyano, carboxyl, carboxyalkyl, alkoxycarbonyl, 
15 aminocarbonyl, acyl, N-alkylaminocarbonyl, N- 

arylaminocarbonyl. N, N-dialkylaminocarbcnyl, N-alkyl- 
N-arylaminocarbonyl, haloalkyl, hydroxyl, alkoxy, 
hydroxyalkyl, haloalkoxy, amino, N-alkylamino , N,N- 
dialkylamino, and nitro; 

20 or a Pharmaceutically-acceptable salt thereof. 

A preferred class of compounds consists of those 
compounds of Formula IV wherein Rl is selected from 
hydrido, halo, amino, lower alkoxy, cyano, nitro, 
hydroxyl, aminocarbonyl, acyl, lower 
25 ; - alkylaminocarbonyl, phenyl aminocarbonyl, lower alkyl, 
lower alkenyl, lower alkynyl, lower haloalkyl, lower 
haloalkoxy, lower alkylamino, phenylamino, lower 
aralkylamino, carboxyl, lower carboxyalkyl, lower 
alkoxycarbonyl, lower alkoxycarbonylalkyl , lower 
alkylaminoalkyl, lower heterocycloalkyl, lower 
aralkyl, lower hydroxyalkyl, lower alkoxyalkyl, lower 
cyanoalkyl, lower N-alkylsulf onylamino, lower 
heteroarylsulfonylalkyl, lower 

-heteroarylsulf onylhaioalkyl, lower aryloxyalkyl , 
aralkyloxyalkyl, aryl optionally substituted at a 
substitutable position with one or more radicals 
selected from halo, lower alkyl, lower alkoxy, lower 
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alkylthio. lower a iky lsul finyl . lower haloalkyi. lower 

haioalkoxy, lower carboxyalkyl , lower alkoxycarbonyl , 

aminocarbonyi . amino, acyl and lower alkyiamino, and' 

heterocyclic optionally substituted at a substitutable 

position with one or more radicals selected from halo, 

lower alkyl, lower alkoxy, lower alkylthio, lower 

alkylsulfinyl, lower haloalkyi, lower haioalkoxy, 

lower carboxyalkyl, lower alkoxycarbonyl, 

aminocarbonyi, amino, acyl and lower alkyiamino ; 

wherein is selected from lower alkyl and amino; and 

wherein R 8 is nitrogen-containing heteroaryl 

optionally substituted at a substitutable position 

with one or more substituents independently selected 

from halo, alkyl, alkoxy, alkylthio, amino and 

15 alkyiamino; or a pharmaceutically-acceptable salt 
thereof . 

A class of compounds of particular interest 
consists of those compounds of Formula IV wherein Ri 
is selected from hydrido, methyl, ethyl, propyl, 
butyl, pentyl, isopropyl, isobutyl. Cert -butyl, 
fluoromethyl, dif luoromethyl, trif luoromethyl , 
chloromethyl, dichloromethyl, trichloromethyl , 
pentaf luoroethyl , heptaf luoropropyl , 
dif luorochloromethyl , dichlorof luoromethyl, 
25 dif luoroethyl, dif luoropropyl , dichloroethyl , 

dichloropropyl , cyanomethyl, cyanoethyl, cyanopropyl, 
methylamino, ethylamino, propylamine butylamino, 
ter-t-butylamino. pentylamino, hexylamino, phenethyl, 
phenylpropyl , benzyl, phenylamino, 
30 thienylsulfonylmethyl, thienylsulf onylbromomethyl , 

benzylamino, phenoxymethyi , 3 , 5-dichlorophenylamino, 
3 , 5-dichlorophenoxymethyl , 3-chlorophenoxymethyl , 
methoxycarbonyl, e thoxy car bony 1 , isopropoxycarbonyl , 
terc-butoxycarbonyl, propoxycarbonyl , butoxycarbonyl , 
35 isobutoxycarbonyl. pentoxycarbonyl , phenyl optionally 
substituted at a substitutable position with one or 
mere radicals selected from fluoro, chloro, bromo. 
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methoxy, ethoxy, propoxy, bucow, isopropoxy and cert- 
bucoxy, and a heterocyclic radical selected from 
thienyl, pyridyl, furyl, oxazolyl, pyrimidinyl , 
pyrazinyl, quinolyl, isoquinolinyl . imidazolyl , 
thiazolyl, pyrrolyl, cyrazolyl and triazolyl, 
optionally substituted at a substitutable position 
with one or more radicals selected from fiuoro, 
chloro, bromo, methyl, ethyl, propyl, butyl, pentyl , 
isopropyl, isobutyl and Cert-butyl; wherein i s 
methyl or amino; and wherein R« is selected from 
pyridyl, thienyl, thiazolyl, oxazolyl, pyrimidinyl, 
pyrazinyl, quinolyl, isoquinolinyl, imidazolyl, and 
benzimidazolyl, wherein R3 i s optionally substituted 
at a substitutable position with one or more 
15 substituents independently selected from fiuoro, 

chloro, bromo, methyl, ethyl, isopropyl, tert-butyl, 
isobutyl, methoxy, ethoxy, isopropoxy, terfc-butoxy, 
propoxy, butoxy, isobutoxy, pentoxy, methylthio, 
amino, N-methylamino and N, N-dimethy lamino ; or a 
pharmaceutically-acceptable salt thereof. 

A family of specific compounds of particular 
interest within Formula IV consists of compounds and 
pharmaceutically-acceptable salts thereof as follows: 

25 2- (2-chlorophenyl) -4- (4-pyridyl) -5- (4- 
methylsulfonylphenyl) thiazole; 
2- (3-chloro-4-f luorophenyl) -4- (4-pyridyl) -5- (4- 

methylsulf onylphenyl) thiazole; 
5- ( 4 -pyridyl ) -4 - ( 4 -methyl sulf onylphenyl ) -2 - 
30 methylthiazole; 

4- (4-pyridyl) -5- (4 -methyl suifonylphenyl ) -2- 

trif luoromethyl thiazole; 
4- (4-pyridyl) -5- ( 4-methylsulf onylphenyl ) -2-{2- 
thienyl) thiazole ; 
35 4 - ( 4 -pyridyl ) -5 - ( 4 -methyl sul f onylphenyl ) -2 - 
benzylaminothiazole ; 
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4- (4-cyridyl) -5- ( 4 -methylsulf onylphenyl ) -2- (1- 

propylamino) thiazole; 
2- ( (3 , 5 -dichlorophenoxy) methyl) -4- (4-pyridyl) -5- [4- 

(methylsulf onyl) phenyl] thiazole; 
2- (2-chlorophenyl) -4- ( 4-pyrazinyl ) -5- (4- 

methylsulf onylphenyl) thiazole ; 
2- { ( 3 -chlorophenoxy) methyl) -4- (4-pyridyl ) -5- (4- 

methylsulf onylphenyl) thiazole; 
4- (4-pyridyl) -5- [4- (methylsulf onyl) phenyl] -2- (2- 

methyl -4-thiazolyl ) thiazole ; 
4- (4-pyridyl) -2- [ { 4-methoxyphenoxy ) methyl] -5- [4- 

(methylsulf onyl ) phenyl ] thiazole ; 
4 - (4-pyridyl) - 5- (4 -methylsulf onylphenyl ) -2- 
phenyl thiazole ; 
15 4- (4-pyridyl) -2-n-hexylamino-5- (4- 
methylsulf onylphenyl) thiazole; 
2-butylamino-4- (4-pyridyl) -5- (4- 
me thy Isulf onylphenyl) thiazole; 
4- <4-pyridyl) -5- (4 -methylsulf onylphenyl) -2- 
20 methylaminothiazole; 

4- (4-pyridyl) -5- (4 -methylsulf onylphenyl) -2- ( 4- 
methoxyphenyl ) thiazole ; 

2-ethylamino-4- (4-pyridyl) -5- ( 4 -methylsulf onylphenyl ) - 
thiazole; 

25 2 - c art -buty lamino - 4 - (4-pyridyl) -5- (4- 
methylsulf onylphenyl) thiazole; 
2 ~ (3 , 5-dichlorophenylamino) -4- (4-pyridyl) -5- (4- 
methylsulf onylphenyl) thiazole ; 

5- (4-pyridyl) -4- ( 4 -methylsulf onylphenyl ) -2- 
tri fluoromethyl thiazole ; and 

4 - ( 4 -pyr idy 1 ) -5 - ( 4 -me thy Isul f onylphenyl ) -2 -(2,3,4,5,6- 
pentaf luorophenyl ) thiazole . 

Compounds of Formula IV would also be capable of 
inhibiting cytokines, such as TNF, IL-1, IL-6, and IL-8. 
As such, the compounds can be used in the manufacture of 
a medicament or in a method for the treatment for the 
prophylactic or therapeutic treatment of diseases 
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mediated by cytokines, such as TNF, IL-1, IL-6, and IL- 
8. 

The term "hydrido" denoces a single hydrogen atom 
(H) . This hydrido radical may be attached, for example, 
5 to an oxygen atom to form a hydroxyl radical or two 
hydrido radicals mav be attached to a carbon atom to 
form a methylene (-CH2-) radical. Where the term 
"alkyl" is used, either alone or within other terms 
such as "haloalkyl", "alkylsulf onyl ", "alkoxyalkyl - and 

10 "hydroxy alkyl" , embraces linear or branched radicals 

having one to about twenty carbon atoms or, preferably, 
one to about twelve carbon atoms. More preferred alkyl 
radicals are -lower alkyl" radicals having one to about 
ten carbon atoms. Most preferred are lower alkyl 

15 radicals having one to about six carbon atoms. Examples 
of such radicals include methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, s.ec-butyl, te^t -butyl , 
pentyl, iso-amyl, hexyl and the like. Where the term 
"alkenyl" is used, it embraces linear or branched 

20 carbon carbon double bond-containing radicals having 

two to about twenty carbon atoms or, preferably, two to 
about twelve carbon atoms . More preferred alkenyl 
radicals are "lower alkenyl" radicals having two to 
about six carbon atoms. Suitable "lower alkenyl 11 may be 

25. • a straight "or branched one such as vinyl, allyl, 

isopropenyl, propenyl, butenyl, pentenyl or the like, 
in which preferably one is isopropenyl. Said lower 
alkenyl may be substituted with cyano. Where the term 
"alkynyl" is used, it embraces linear or branched 

30 carbon carbon triple bond-containing radicals having 

two to about twenty carbon atom? or, preferably, two to 
about twelve carbon atoms . More preferred alkynyl 
radicals are "lower alkynyl" radicals having two to 
about six carbon atoms. Suitable "lower alkynyl" may be 

35 a straight or branched radical such as ethynyl, 

propynyi, propargyl or the like, in which preferably 
one is prcpargyl . The term "halo" means halogens such 



WO 96/03392 



PCT/US95/09444 



55 



15 



25 



30 



35 



as fluorine, chlorine, bromine or iodine. The term 
••haloalkyl" embraces radicals wherein any one or more 
of the alley 1 carbon atoms is substituted with halo as 
defined above. Specifically embraced are monohaloalkvl , 
5 dihaloalkyl and polyhaloalkyl radicals. A monohaloalkvl 
radical, for one example, may have either an iodo, 
bromo, chloro or fluoro atom within the radical. Dihalo 
and polyhaloalkyl radicals may have two or more of the 
same halo atoms or a combination of different halo 
10 radicals. "Lower haloalkyl" embraces radicals having 
1-6 carbon atoms. Examples of haloalkyl radicals 
include f luoromethyl, difluoromethyl, trif luoromethyl , 
chloromethyl, dichloromethyl , trichloromethyl , 
trichloromethyl, pentaf luoroethyl, heptaf luoropropyl , 
difluorochloromethyl, dichlorof luoromethyl, 
dif luoroethyl, dif luoropropyl , dichloroethyl and 
dichloropropyl . The term " hydr oxyalkyl - embraces 
linear or branched alkyl radicals having one to about 
ten carbon atoms any one of which may be substituted 
with one or more hydroxyl radicals. More preferred 
hydroxyalkyl radicals are "lower hydroxyalkyl - radicals 
having one to six carbon atoms and one or more hydroxyl 
radicals. Examples of such radicals include 
hydroxymethyl, hydroxyethyl , hydroxypropyl , 
hydroxybutyl and hydroxyhexyl . The terms "alkoxy" and 
"alkoxyalkyl" embrace linear or branched oxy-containing 
radicals each having alkyl portions of one to about ten 
carbon atoms. More preferred alkoxy radicals are "lower 
alkoxy" radicals having one to six carbon atoms. 
Examples of such radicals include methoxy, ethoxy, 
propoxy, butoxy and cerc-butoxy . The term "alkoxvalkyl • 
embraces alkyl radicals having one or more alkoxy " • 
radicals attached to the alkyl radical, that is, to * 
form monoalkoxyalkyl and dialkoxyalkyl radicals' More 
preferred alkoxyalkyl radicals are "lower alkoxyalkyl" 
radicals having one to six carbon atoms and one" or two 
alkoxy radicals. Examples of such radicals include 
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methoxymethyl, methoxyethyl , echoxyethyl. methoxybucyl 
and mechoxypropyl . The "alkoxy" or "alkoxyalkyl '• 
radicals may be furcher substituted with one or more 
halo atoms, such as fluoro, chloro or bromo, to provide 
"haloalkoxy" or haloalkoxyalkyl radicals. More 
preferred haloalkoxy radicals are "lower haloalkoxy" 
radicals having one to six carbon atoms and one or more 
halo radicals. Examples of such radicals include 
fluoromethoxy, chloromethoxy , trif luoromethoxy , -- 
trifluoroethoxy, fluoroethoxy and f luoropropoxy . The 
term "cycloalkyl - embraces saturated carbocyclic 
radicals having three to twelve carbon atoms. More 
preferred cycloalkyl radicals are "lower cycloalkyl" 
radicals having three to about eight carbon atoms. 
15 Examples of such radicals include cyclopropyl, 

cyclobutyl, cyclopentyl and cyclohexyl . The term 
"cycloalkenyl" embraces unsaturated cyclic radicals 
having three to ten carbon atoms. More preferred 
cycloalkenyl radicals are "lower cycloalkenyl" radicals 
having about five to about eight carbon atoms. 
Examples of such radicals include cyclobutenyl, 
cyclopentenyl, cyclohexenyl and cycloheptenyl . The 
term "aryl", alone or in combination, means a 
carbocyclic aromatic system containing one, two or 
three rings wherein such rings may be attached together 
in a pendent manner or may be fused. The term "aryl" 
embraces aromatic radicals such as phenyl, naphthyl, 
tetrahydronaphthyl, indane and biphenyl . Such aryl' 
radicals may be substituted at a substitutable position 
with one or more substituents selected from halo, 
alkylthio, alkylsulfinyl. alkyl, cyano, haloalkyl, 
hydroxyl, alkoxy, hydroxyalkyl and haloalkoxy. The 
terms "heterocyclic" and "heterocyclo" embraces 
saturated, partially • saturated and unsaturated 
heteroatom-containing ring-shaped radicals, where the 
heteroatoms may be selected from nitrogen, sulfur and 
oxygen. Examples of saturated heterocyclic radicals 
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include saturaced 3 to 6-membered heteromonocy lie group 
containing 1 to 4 nitrogen atoms [e.g. pyrroiidinyl , 
imidazolidinyl , piperidino, piperazinyl, ecc. ] ; 
saturated 3 to 6-membered he t eromonocy c lie grouo 
5 containing 1 to 2 oxygen atoms and 1 to 3 nitrogen 
atoms [e.g. morpholinyl, etc.]; saturated 3 to 6- 
membered he t eromonocy c lie group containing 1 to 2 
sulfur atoms and 1 to 3 nitrogen atoms [e.g., 
thiazolidinyl, etc.]. Examples of partially saturated 
10 heterocyclic radicals include dihydrothiophene, 

dihydropyran, dihydrofuran and dihydrothiazole . The 
term "heteroaryl" embraces unsaturated heterocyclic 
radicals . Examples of unsaturated heterocyclic 
radicals, also termed "heteroaryl " radicals include 
15 unsaturated 3 to 6 membered heteromonocyclic group 
containing 1 to 4 nitrogen atoms, for example, 
pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, 2-pyridyl, 
3-pyridyl, 4-pyridyl, pyrimidyl, pyrazinyl, 
pyridazinyl, triazolyl [e.g. , 4K-1, 2 , 4 -triazolyl , 1K- 
20 1,2, 3 -triazolyl, 2H-1, 2, 3-triazolyl, etc.] tetrazolyl 
[e.g. 1H- tetrazolyl, 2H-tetrazolyl, etc.], etc.; 
unsaturated condensed heterocyclic group, containing 1 
to 5 nitrogen atoms, for example, indolyl, isoindolyl, 
indolizinyl, benzimidazolyl, quinolyl, isbquinolyl , 
25 indazolyl, benzotriazolyl , tetrazolopyridazinyl [e.g., 
tetrazolo[l,5-b] pyridazinyl, etc.], etc.; unsaturated 3 
to 6-membered heteromonocyclic group containing an 
oxygen atom, for example, pyranyl, 2-furyl, 3-furyl, 
etc.; unsaturated 3 to 6-membered heteromonocyclic 
30 group containing a sulfur atom, for example, 2-thienyl, 
3-thienyl, etc.; unsaturated 3- to 6-membered 
heteromonocyclic group containing 1 to "2 oxygen atoms 
and 1 to 3 nitrogen atoms, for example, oxazolvl, 
isoxazolyl, oxadiazolyl [e.g., 1 , 2 , 4-oxadiazolyl , 
35 1, 3, 4-oxadiazolyl, 1, 2, 5 -oxadiazolyl, etc.] etc.; 

unsaturated condensed heterocyclic group containing 1 
to 2 oxygen atoms and 1 to 3 nitrogen atoms [e.g. 
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benzoxazolyl, benzoxadiazoly 1 , ecc.J; unsaturated 3 
6-membered heteromonocyclic group containing 1 to 2 
sulfur atoms and 1 to 3 nitrogen atoms, for examole 
thiazolyl, thiadiazolyl [e.g., 1,2,4- thiadiazolvl , 
1,3, 4 -thiadiazolyl, 1 , 2 , 5 -thiadiazolyl , etc.] etc • 
unsaturated condensed heterocyclic group containing 1 
to 2 sulfur atoms and 1 to 3 nitrogen atoms [e.g., 
benzo thiazolyl. benzothiadiazolyl, etc.] and the like. 
The term also embraces radicals where, heterocyclic 
radicals are fused with aryl radicals. Examples of such 
fused bicyclic radicals include benzofuran, 
benzo thiophene, and the like. Said "heterocyclic group- 
may be substituted at a substitutable position with one 
or more substituents selected from halo, alkylthio, 
alkylsulfinyl, alkyl, cyano, haloalkyl, hydroxyl, 
alkoxy, hydroxyalkyl and haloalkoxy. More preferred 
heteroaryl radicals include five to six membered" 
heteroaryl radicals. The term "heterocycloalkyl » 
embraces heterocyclic-substituted alkyl radicals. More 
preferred heterocycloalkyl radicals are "lower 
heterocycloalkyl- radicals having one to six carbon 
atoms and a heterocyclic radical . Examples include 
such radicals as pyrrolidinylmethyl . The term 
-alkylthio- embraces radicals containing a linear or 
25 branched alkyl radical, of one to about ten carbon 
atoms attached to a divalent sulfur atom. More 
preferred "alkylthio. radicals are "lower alkylthio" 
radicals having alkyl radicals of one to six carbon 
atoms. Examples of -such lower alkylthio radicals are 
methylthio, ethylthio, propylthio, butylthio and 
hexylthio. The term "alkylsulfinyl" embraces radicals 
containing a linear or branched alkyl radical, of one 
to ten carbon atoms, attached to a divalent -Spo- 
radical. More preferred alkylsulfinyl radicals a-e 
"lower alkylsulfinyl" radicals having one to six carbon 
atoms. Examples of such lower alkylsulfinyl radicals 
include methylsulfinyl, ethylsulf inyl , butylsulf inyl 
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and hexylsulfinyl. The term "sulfonyl", whecher used 
alone or linked to other terms such as alkyisulf onvl , 
denotes respectively divalent radicals -S0 2 -. 
"Alkylsulfonyl" embraces alkyl radicals attached to a 
sulfonyl radical, whero alkyl is defined as above. 
More preferred alkyisulf onyl radicals are "lower 
alkylsulfonyl" radicals having one to six carbon atoms. 
Examples of such lower alkyisulf onyl radicals include 
methylsulfonyl, ethylsulf onyl and propylsulf onyl . The 
-alkyisulf onyl" radicals may be further substituted 
with one or more halo atoms, such as fluoro, chloro or 
bromo, to provide "haloalkylsulf onyl • radicals. More 
preferred haloalkylsulf onyl radicals are "lower 
haloalkylsulfonyl" radicals having one or more halo 
atoms attached to lower alkyisulf onyl radicals as 
described above. Examples of such lower 
haloalkylsulfonyl radicals include 
fluoromethylsulfonyl, trif luoromethylsulf onyl and 
chloromethylsulf onyl . The terms "sulfamyl", 
"aminosulfonyl" and "sulfonamidyl » denotes NH 2 0 2 S-. 
The term "acyl" denotes a radical provided by the 
residue after removal of hydroxyl from an organic acid. 
Examples of such acyl radicals include alkanoyl and 
aroyl radicals. The terms "carboxy" or "carboxyl", 
25 whether used alone or with other terms, such as 

"carboxyalkyl", denotes -C0 2 H. The term "carbonyl", 
whether used alone or with other terms, such as 
"alkoxycarbonyl", denotes - (C=OJ - . The term 
"alkoxycarbonyl" means a radical containing an alkoxy 
radical, as defined above, attached via an oxygen atom 
to a carbonyl radical. Preferably, -lower 
alkoxycarbonyl" embraces alkoxy radicals having one to 
six carbon atoms. Examples of such "lower 
alkoxycarbonyl" ester radicals include substituted or 
unsubstituted methoxycarbonyl , ethoxycarbonyl, 
propoxycarbonyl, butoxycarbonyl and hexyloxy carbonyl . 
The term "alkoxycarbonylalkyl ■ embraces radicals having 
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"aikoxycarbonyl", as defined above substituted to an 
alkyl radical. The term » carboxyalkyl - embraces 
carb'cfcylic acids attached to an alkyl radical so as to 
have a free acid refining. The alkanoyl radicals may 
be a substituted or unsubstituted one such as formyl 
acetyl, propionyl, butyryl, isobutyryl. valeryl 
isovaleryl, pivaloyl, hexanoyl, trif luoroacetyl ' or the 
like, in which the preferable one is formyl, acetvl 
propionyl or trif luoroacetyl.. The "aroyl- radicals may 
be benzoyl, naphthoyl, toluoyl, di ( tert -butyl ) benzoyl 
and the like and the aryl in said aroyl may be 
additionally substituted. The term "aralkyl- embraces 
aryl-substituted alkyl radicals. Preferable aralkyl 
radicals are -lower aralkyl" radicals having arvl 
radicals attached to alkyl radicals having one "to six 
carbon atoms. Examples of such radicals include 
benzyl, diphenylmethyl , triphenylmethyl, phenylethvl 
and diphenylethyl. The aryl in said aralkyl may be 
substituted at a substitutable position with one or 
more substituents selected from halo, alkylthio, 
alkylsulfinyl, alkyl, cyano, haloalkyl, hydroxy!, 
alkoxy, hydroxyalkyl and haloalkoxy. The terms benzyl 
and phenylmethyl are interchangeable. The term 
"aryloxy" embrace oxy-containing aryl .radicals attached 
through -an oxygen atom to' other radicals'. More 
preferred aryloxy radicals are -lower aryloxy radicals 
havxna a phenyl radical. An example of such radicals is 
■ phenoxy. The term -aryloxyalkyl - embraces alkyl 
• radicals. having one or more aryloxy radicals attached 
30. .to the alkyl radical, that i S/ to form monoaryloxyalkyl 
and diaryloxyalkyl radicals. The -aryloxy" or 
-aryloxyalkyl- radicals may be further substituted at a 
substitutable position with one or more alkyl, alkoxy 
or halo radicals, to provide haloaryioxyalkyl radicals 
3:> alkylaryloxy radicals, and the like. Examples of such 
radicals include chlorophenoxy and methylphenoxy . The 
term "aralkyloxy " embrace oxy-containing aralkyl 
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radicals attached through an oxygen atom to other 
radicals. The term - aralky loxyalkyl - embraces alkyl 
radicals having one or more araikyioxy radicals 
attached to the alkyl radical, that is, to form 
monoaraikyloxyalkyi and diaralky loxyalkyl radicals. The 
" aralky ioxy " or "aralkyloxyalkyl " radicals may be 
further substituted on the aryl ring portion of the 
radical. The term "aminoalkyi " embraces alkyl radicals 
substituted with amino radicals. More preferred 
aminoalkyi radicals are "lower aminoalkyi" having one 
to six carbon atoms. Examples include aminomethy 1 , 
aminoethyl and aminobutyl . The term "alkylaminoalkyl • 
embraces aminoalkyi radicals having the nitrogen atom 
substituted with at least one alkyl radical. More 
15 preferred alkylaminoalkyl radicals are "lower 

alkylaminoalkyl" having one to six carbon atoms 
attached to a lower aminoalkyi radical as described 
above. The term M alkylamino" denotes amino groups 
which have been substituted with one or two alkyl 
20 radicals . More preferred alkylamino. radicals are 

"lower alkylamino" radicals having one or two alkyl 
radicals of one to six carbon atoms, attached to a 
nitrogen atom. Suitable "alkylamino" may be mono or 
dialkylamino such as N-methy lamino, N-ethylainino, N,N- 
25 dime thy lamino, N, N-diethylamino or the like. The term 
"arylamino" denotes amino groups which have been 
substituted with one or two aryl radicals, such as N- 
phenylamino. Arylamino radicals may be substituted at a 
substitutable position with one or more alkyl, cyano, 
30 alkoxy, alkoxycarbonyl or halo radicals. The term 

u aralky lamino" denotes amino groups which have been 
substituted with one or two aralky 1 radicals, such as 
N-benzy lamino, N-phenethy lamino and phenpropylamino . 
The "aralkylamino" or "arylamino" radicals may be 
35 further substituted on the aryl ring portion of the 
radical. The term "aminocarbonyl " , whether used bv 
itself or with other terms such as "N- 
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alky 1 aminocarbonyl M , "N-aryi aminocarbonyl " , "N, N- 
diaikyiaminocarbony 1 " and "N-aikyl-M- 
arylanunocarbonyl", denotes a radical formed by an 
amino substituted carbonyl, or -C(=0)NH2. The term 
-aikylaminocarbonyl" einbraces "N-alkylaminocarbonyl " 
and "N, N-di alkyl aminocarbonyl " , which denotes 
aminocarbonyl groups which have been substituted with 
one alkyl radical and with two alkyl radicals, 
respectively. The N-alkylaminocarbonyl may be 
substituted with halo or an unsubstituted one such as 
N-methylaminocarbonyl , N-ethyiaminocarbonyl , N- 
propylaminocarbonyl , N, N-dimethylaminocarbony 1 , 2,2,2- 
trif luoroethylaminocarbonyl or the like. The terms "N- 
monoaryl aminocarbonyl" and "N-alkyl-N- 
15 arylaminocarbbnyl " denote "amldo" radicals substituted, 
respectively, with one aryl radical, and one alkyl and 
one aryl radical . The N-arylaminocarbonyl may be 
phenyl aminocarbony 1 , naphthylaminocarbonyl , 
tolylaminocarbonyl , xylylaminocarbony 1 , 
mesitylaminocarbonyl, cumenylaminocarbonyl , and the 
like, in which the preferable one is 

phenyl amino car bony 1 . The term "alkylsulf onylamino" 
embraces radicals having an alkyisulf onyl radical 
attached to a nitrogen atom. More preferred are " lower 
alkyisulf onyl amino" having alkylsuif onyl radicals of - 
one to six carbon atoms attached to the nitrogen. The 
terms "heteroarylsulf onylalkyl *• and 
"heteroarylsulfonylhalbalkyl" denotes heteroaryl 
radicals attached through a sulfonyl bridging group to 
an alkyl radical or haloalkyl radical, respectively . 
More preferred heteroarylsulf onylalkyl and 
heteroarylsulf onylhaloalkyl radicals are "lower 
heteroarylsulf onylalkyl" and "lower 

heteroarylsulf onylhaloalkyl" radicals where the alkyl 
35 and haloalkyl portions have 1 to 6 carbon atoms. 
Examples of such radicals include 

thienylsulfonylmethyl, and thienylsulf onylbromomethyl . 
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The present invention comprises a pharmaceutic^ 
composition comprising a therapeuticallv- S f -ctive 
amount of a compound of Formula I in association with 
at least one pharmaceutically-acceptable carrier, 
adjuvant or diluent. 

The present invention also comprises a method of 
treating inflammation or inflammation-associated 
disorders in a subject, the method comprising 
administering to the subject having or susceotible to 
such inflammation or disorder, a therapeutical in- 
effective amount of a compound of Formula I. 

Also included in the family of compounds of Formula 
I are the pharmaceutically-acceptable salts thereof The 
term -pharmaceutically-acceptable salts- embraces salts 
commonly used to form alkali metal salts and to form 
addition salts of free acids or free bases. The nature 
of the salt is not critical, provided that it is 
Pharmaceutically-acceptable. Suitable pharmaceutically- 
acceptable acid addition salts of compounds of Forma", a I 
may be prepared from an inorganic acid or from an 
organic acid. Examples of such inorganic acids are 
hydrochloric, hydrobromic, hydroiodic, nitric, carbonic 
sulruric and phosphoric acid. Appropriate organic acids' 
may be selected from aliphatic, cycloaliphat," c 
aromatic, araliphatic, heterocyclic, carboxylic and 
sulfonic classes of organic acids, example of which are 
formic, acetic, propionic, succinic, glycolic, gluconic 
lactic, malic, tartaric, citric, ascorbic, glucuronic, 
maleic, fumaric, pyruvic, aspartic, glutamic, benzoic 
antnranilic, mesylic, salicylic, p-hydroxybenzoic. 
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pheny lacecic , mandelic, smbonic (pamoic) , 
mechanesulf onic , echylsulf onic , benzenesulf onic , 
pantothenic , coluenesulfonic , 2 -hydroxy ethane sulfonic , 
sui f anilic , stearic , cyclohexylaminosulf onic , algenic , 
5 (3-hycroxybutyric , salicylic, galactaric and 

galacturonic acid. Suitable pharmaceutically-acceptable 
base addition salts of compounds of Formula I include 
metallic salts made from aluminum, calcium, lithium, 
magnesium, potassium, sodium and zinc or organic salts 

10 made from N, N 1 -dzbenzy 1 ethyl enedi amine , chloroprocaine , 
choline, diechanolamine, ethylenediamine, meglumine (N- 
methylglucamine) and procaine. All of these salts may 
be prepared by conventional means from the 
corresponding compound of Formula I by reacting, for 

15 ^example, the" appropriate acid or base with the compound 
of Formula I. 

G2NBRAL SYNTHETIC PROCSDURSS 

20 The compounds of the invention can be synthesized 

according to the following procedures of Schemes I-X, 
wherein the R^-rS substituents are as defined for 
Formulas I -IV, above, except where further noted. 

25 SCHEME I 

R 3 \.Br 



L JL CHtCN, EtOH R3 ^tT" S \ 
R^O + H 2 N^V A \JLy 

1 2 



R 1 

R 2-^N 



Synthetic Scheme I shows the procedure used to 
30 prepare the antiinflammatory substituted thiazoles 3 of 
the present invention from a-haloketones 1. The a— 

haloketones 1, such as 2-bromo-ethanone, are reacted 
with a thioamide 2 or thiourea in acetonitrile and an 
alcohol, such as methanol and ethanol, to give the 4,5- 
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substituted thiazoles 3 via the Hanczsch svnches^s (R 
Wlley ec al - The Pr^r, rinn nf T?1ia ^ 1 „ ORGANIC 

REACTIONS, VOLUME 6, (1951)). 

SCHEME II 



o 

R^H 



+ 



OK 



l-Ac 2 0,Et 3 N, A 
2.H^O 



O 
6 



DPPA, Et 3 N, 
Ph-CH 3 , 
0°C - A 



t-3uOH, HCl, 
RT- A 



.OH 



x 



10 



15 



20 



Synthetic Scheme II shows the four step procedure 
which can be used to prepare the substituted ketone 
compounds 7 from aldehyde 4 and- acid 5. in steo one 
aldehyde s and substituted acetic acid 5 are heated 'in 
acetic anhydride and triethylamine to form the 2,3- 
disubstituted acrylic acids 6 via a Perkin 
condensation, in step two, the addition of wate- 
produces the corresponding 2 , 3-disubstituted acrylic 
acids 6. in step three, the acrylic acids 6 are 
reacted with diphenylphosphorylazide (DPPA) and 
triethylamine in toluene at 0°C and then at room 
temperature to form acylazides. In steo four the 
crude acylazides are heated to form an isocyanate via a 
Curtius rearrangement. The isocyanate is traooed as 
the N-Cexc-butyloxycarbonyl enamine derivative v< a the 
addition of tere-bueanol. Acidic hydrolysis us^ g 
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concencraced HC1 provides the substituted ketone 7 
intermediates . 

SCHEME III 



R 3. U AICi 3 . A 




8 R 
X=CI, Br, F , OH 




Synthetic Scheme ill shows an alternative approach 
which can be used to prepare the substituted ketone 
intermediates 7 via the use of Friedel Crafts 
acylation. An acylating agent 8, such as an acid 
chloride is treated with aluminum chloride in an inert 
solvent, such as methylene chloride, chloroform, 
nitrobenzene, dichlorobenzene or chlorobenzene, 'and 
reacted with R2 to form ketone 7. 

Other synthetic approaches are possible to form 
the desired ketones. These alternatives include 
reacting appropriate Grignard or lithium reagents with 
substituted acetic acids or corresponding esters. 

SCHEME IV 

^] Br 2 . HBr, R _>y Br 

R 2 

7 



Synthetic Scheme IV shows the procedure which can 
be used to prepare the substituted haloketone compounds 
1. 1,2-Disubstituted ketone intermediates 7 from 
Synthetic Schemes II or II are readily brominated via 
the addition of bromine in acetic acid to form the 2- 
bromo-l, 2-disubstitut ed ethanone intermediates 1. 
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Alcemacive means of forming 2 -halokecones 1 
include the conversion of benzoins such as substituted 
2-hydroxyechanones via use of reagents such as thionyl 
chloride, sulfuryl chloride, methy Isulf onyl 
5 chloride/lithium chloride, criphenylphosphine 

dichloride or criphenylphosphine dibromide, among 
others. The conversion of simple desoxybenzions to the 
halokecones 1 is readily accomplished via use of 
halogenating reagencs such as bromine. N- 
10 bromosuccinimide, N-chlorosuccinimide . 

SCHEME V 

o 

» 0°C - r.c. f, 
H 2 N R x . 

P 2 S S H 2 N R, 
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Synthetic Scheme V shows a procedure for the 
preparation of thioamides 2 by the thiation of the 
oxygen carboxamide 9 counterparts. The carboxamide 9 
is dissolved in a solvent, such as diethyl ether, and 
cooled to about 0°C. The thiation reagent, such as 
phosphorous pentasulfide (P 2 s 5 or P 4 s 10 ) is added and 
maintained at a temperature below room temperature. 
The reaction is warmed to room temperature" and stirred. 
The ethereal solution of the thioamide 2 can be 
decanted from the reaction mixture and used -as is-. 

Alternative means of forming the thioamides 2 
includes the use of 2, 4-bis ( 4-methoxyphenyl) -1, 3- 
dithia-2, 4 -diphosphetane-2, 4 -disulfide (Lawesson's 
Reagent) as the thiation reagent. The reaction is 
heated at reflux, in addition, thioamides 2 can be 
formed by the reaction of a suitable nitrile with 
hydrogen sulfide. 
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FTO-S 



1 . MC?3A, CH 2 C1 2 

2, 3r 2 , HBr , HOAc 




11 



S 
2 



CH 3 CN, 
EtOH 



R 4 0 2 S 



R 2 N 



10 
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12 

Synthetic Scheme VI shows a three step procedure 
which can be used to prepare alkylsulf onyl substituted 
thiazoles 12 from alkylthio substituted ketones 10. In 
step one, the alkylthioether. of ethanone 10, where the 
thioether radical is located at r3 and R 4 is an alkyl 
radical, is first oxidized to an alkylsulf one using 
jneta-chloroperoxybenzoic acid (MCPBA) (2 eq) in 
methylene chloride at 0°C and warmed to room 
temperature. In step two, the alkylsulf onylketone , 
where the alkylsulf one radical is located at r3, is 
brominated alpha to the carbonyl using bromine in 
HBr /HOAc to form the alkylsulf onyl-2-bromoethanone 11. 
Condensation of 11 with an appropriate thioamide or 
thiourea 2 provides the corresponding substituted 
5- (4-alkylsulfonylphenyl) thiazole 12. Alternatively, 
the procedure can be utilized to produce thiazoles 
having an alkylsulf onyl radical at R 2 . 
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SCHEME VII 



1- MC?3A, CH 2 CI 2 



13 



R 4 0,S. 



12 



10 



15 



An alternative synthesis of the alkylsulf onyl 
substituted thiazoles 12 is accomplished as shown in 
Synthetic Scheme VII. Thiazoie 13, having an 
alkylthiophenyl radical at R 3 where R 4 is an alkyl 
radical, is oxidized with MCPBA (2 equivalents) in 
methylene chloride to form the alkylsulf one 12. Other 
suitable oxidizing agents include Oxone®, hydrogen 
peroxide, periodate, peracetic acid and the like. 
Alternatively, the procedure can be utilized to produce 
thiazoles having an alkylsulf onylphenyl radical at R 2 . 

Scheme VIII 



o 

II 

Ar- 3-CH 3 

II 

o 

14 



Base, THF, -78°C 



2. B(R) 3 , A 

3 . H2NOSO3H, 

NaOAc , H 2 0 



Base, THF, -78°C 
0°C, (PhS0 2 ) 2 NF 



o 

II 

Ar— S-HH 2 

II 

o 

15 



o 

II 

Ar— S-CH 2 F 

II 
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Synthetic Scheme VIII shows the chrae sceo 
procedure used co prepare sulfonamide antiinflammatory 
agents 15 and the two step procedure used to preoare 
5 fiuoromethyl sulfone antiinflammatory agents IS from 

their corresponding methyl sulfones 14. in step one, a 
THF solution of the methyl sulfones 14 at -78°C is 
treated with an alkyllithium or organomagnesium 
(Grignard) reagent (RMgX) , e.g., methyllithium, n- 

10 butyllithium, etc. In step two, the anions generated 
in step one are treated with an organoborane, e.c, 
triethylborane, tributylborane, etc., at -78°C then 
warmed to ambient temperature prior to stirring at 
reflux. An alternative to the boron chemistry involves 

15 room temperature alkylation, such as with 

trimethylsilylmethylhalides, followed by treatment with 
tetrabutylammonium fluoride (1M in THF} . in step three, 
an aqueous solution of sodium acetate and hydroxyamine- 
O-sulfonic acid is added to provide the corresponding 

20 sulfonamide antiinflammatory agents 15 of this 
invention. Alternatively, the anion solutions 
generated in step one may be wanned to 0°C and treated 
with N-f luorodibenzenesulf onamide to provide the 
corresponding fiuoromethyl sulfone antiinflammatory 

25 agents 16 of this' invention. 
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used SyntheCic Sch — = shows the four step procedure 
used to prepare sulfonamide antiinf 1*™,*^ 

ue antixnflammatory agents 23 

int.™ * nC lnVenCi ° n - synthesis of deoxybenzoin 
intermediates can be accomplished via condensation of 
an ap P -benzyXate- anion ^ ^ ^^.^ 

estar as shown in Scheme ix. phenylacetonitri' e 17 
upon deprotonation with an appropriate base (eg " sodium 

etc. W111 reacc „ ich an appropriace ester 

an a-cyanoketone. Acid catalyzed hydrolysis of the 

mtnle and subsequent decarboxylation yield the k-t^e 

intermediate „. chlorosulfcnation of the 

"HI yield a sulfonyl chloride intermedial whirh 

reacts readily with a^onia ,e 3 . to y^eld the p- 

benzenesulfonamide derivative 20 • 

*etone 2 o with Br 2 usin 3 ^^^^^ 

corresponding alpha-bromo*etone 21. This bromoketone 
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can be condensed with thioamides and thioureas 22 in 
the Hanczsch reaction to form the thiazoie nucleus 23. 



Scheme X 



5 




H 2 N0 2 S 




i. oso 3 h 



2. NH 4 OH 



24 



25 



Alternatively, Che sulfonamide moiety can be 
introduced after the thiazoie ring has already been 

10 formed. Treatment, of an appropriately substituted 
phenyl-thiazole 24" with "neat chlorosulf onic " acid 
followed by reaction with ammonia yields the 
corresponding (5-thiazolyl) benezenesulf onamide 25. The 
other regioisomer, (4-thiazolyl) benezenesulf onamide, 

15 can be prepared depending on the R 3 substituent. For 
example, if the phenyl radical at position 5 is 
substituted at the para position. 

The following examples contain detailed 
descriptions of the methods of preparation of compounds 

20 of Formula i-iv. These detailed descriptions fall 

within the scope, and serve to exemplify, the above 
described General Synthetic Procedures which form part 
of the invention. These detailed descriptions are 
presented for illustrative purposes only and are not 

25 intended as a restriction on the scope of the 

invention. All parts are by weight and temperatures are 
in Degrees centigrade unless otherwise indicated. 
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Example 1 




2-( f 4 - ChtprqffhPTioxv) met hvl ) - 4 - f 4 - f limrnphenvl > 
5 - ( 4 -me thvlsnlfonvl p henyl )thia7r.] , a 



St?? 1 Preparation of ? - (4-f hmrnnhpnyl 1 -7- f /t _ 

methyl r.Monnenvl Inrn ngnnir sriri. 

Acetic anhydride (500 mL) , 4- 
(methyithio)benzaldehyde (100.2 g, 0.66 mol). 4- 
fluorophenylacetic acid (101.6 g, 0.66 mol), and 
triethylamine (68.1 g, 0.67 mol) were heated to reflux 
for 1.75 hours. The reaction was cooled to 110°C, and 
15 water (500 mL) was added cautiously. This caused the 
solution to reflux vigorously and the temperature to 
rise to 135°C. A yellow precipitate formed, and after 
cooling to room temperature, was collected by 
filtration, washed with water, and recrystallized from 
ethyl acetate/isooctane to provide the diarylpropenoic 
acid as yellow needles (135.2 g, 71%) : m p 172-176°C. 
IK NMR (acetone-d 6 ) 5300 MHz- 7.84 (s, 1H) . 7.03-7.28 
(m, 10H), 2.46 (s, 3K) ; NMR (acetone-d 6 ) -116.11 

(m) . Mass spectrum: M+ 288. 



Step 2 : preparation of 1 -M.fii,nrnn>.Pnvi)-^.f4. 
methvltlhionhPTtv ! ) srhannnp • 

The diarylpropenoic acid from Step 1 (226.5 g, 
0.78 mol) was added to anhydrous toluene (800 mL) and 
triethylamine (81.2 g, 0.80 mol). After cooling to 
0°C,- diphenylphosphoryl azide (217.4 g, 0.79 mol) was 
added. The solution was stirred at 0°C for twenty 
minutes and at room temperature for 2.5 hours. The 
reaction was poured into water, extracted with ether, 
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dried over magnesium sulfate, and concentrated in 
vacuo to remove the ether. The remaining toluene 
solution was heated to reflux and a vigorous evolution 
of gas occurred. After 1.25 hours, cert-butyl alcohol 
5 (80 mL, 0.84 mol) was added to the reaction. After an 
additional twenty minutes, concentrated hydrochloric 
acid (41 mL) was added slowly causing the reaction to 
foam. The reaction was heated at 90°C overnight (14 
hours) and after cooling, a white precipitate formed. 

10 The precipitate was isolated by filtration, washed 
with cold ether, and air dried to yield the desired 
ketone (182.7 g, 89%): mp 134.5-138°C. 1h NMR 
(acetone-ds) 300 MHz 8.16 (m, 2H) , 7.24 (m, 6H) , 4.34 
(s, 2H) , 2.46 (s, 3H) ; l^F NMR (acetone-d 6 ) -107.83 

15 (m) . 

StST? 3 : Preparation of 1- (4-f lti oronh<=>nvl ) -2- (4- 
methvlthioohenvl) -2-bromoerhanon^r 

The ketone from Step 2 (55.5 g, 0.21 mol) was 

20 added to acetic acid (250 mL) and 3 3% HBr in acetic 
acid (120 mL) . The solution was stirred and treated 
with bromine (11.1 mL, 0.21 mol) at such a rate that 
the bromine color was discharged rapidly, ca . 15 
minutes. After an additional 10 minutes at room 

25 temperature, the solution was filtered and the 

filtrate concentrated in vacuo to give the bromoketone 
as an orange solid. The crude bromoketone was 
dissolved in dichloromethane and washed with IN 
NaHS03, dried over anhydrous MgS04 , filtered and 

30 concentrated in vacuo to give 68.8 g of l-(4- 

f luorophenyl) -2- ( 4 -methyl thiophenyl ) -2-bromoethanone 
as a yellow solid which was used directly in the next 
step . 

35 Step' ,4.: Preparation of 2- ( f 4 - chlorophfi noyy ) mpf hv 1 ) -4- 
(4-f luoronhenvl) -5- ( 4-methvl thinnh^ nvl ) thia^nl * T 

A solution of the bromoketone from Step 3 (2.51 
g, 7.4 mmol) and 4 -chlorophenoxy thioacetamide (1.27 
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g. 7.3 mmol) in 25 mL of acetonitrile was heated Co 
reflux for 4 hours and concentrated in vacuo . the 
residue was taken up in ethyl acetate and washed 
successively with sat. aq. NaKC0 3 . brine, dried over 
anhydrous MgS0 4 . filtered and concentrated in vacuo to 
give the crude thiazole. The thiazole was purified by 
flash chromatography on silica gel. eluting with 5% 
ethyl acetate in hexane . The appropriate fractions 
were combined, concentrated in vacuo and then the 
crude solid was recrystallized from methanol to give 
pure thiazole (1.71 g, 61%): mp 91-95°C. 1h NMR 
(CDC1 3 ) 300 MHz 7.49 Cm, 2H) , 7.22 (m. 6H) , 6.99 (m, 
4H), 5.37 ( S , 2H), 2.49 (s. 3H> ; 19 F NMR (CDC1 3 ) 
-113.53 (m) . High resolution field desorption mass 
15 spectrum Calc'd. for C 2 3Hi 7 ClFNOS 2 Li (M++Li) : 
448.0584. Found: 448.0554. 

st:gp S : Preparation of 2- ( r 4-chinmnho n oxvllTlp , hv1 } 

20 A solution of the thiazole from Step 4 (1.39 g, 

3.1 mmol) in 20 mL of dichlorome thane was treated with 
jn-chloroperbenzoic acid (MCPBA) (2.22 g, 6.4 mmol) at 
0°C for 1 hour. The solution was washed with 10% aq. 
NaHS0 3 , 10% Na 2 C0 3 , dried over anhydrous MgS0 4 , 
25 filtered and concentrated in vacuo to give a white 
foam that was purified by recryscallization from a 
mixture of dichloromethane and isooctane to give pure 
product (1.24 g, 83%): mp 140-43°C. l H NMR (CDCI3) 
300 MHz 7.87 (d, J= 8.5Hz, 2H) . 7.53 (d. J=8.5Hz, 2H) . 
7.45 (m, 2H). 7.27 (d, J=9.2Hz, 2H) , 6.99 (m, 4H) , 
5.38 (s. 2H), 3.08 (s, 3H) ; 1»F NMR (CDCI3) -112.40 
(m) . Mass spectrum: M+H = 474. 



30 
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2- ( 2-Chloropheayl) -4 -phenyl -5- ( 4 - 
methylsulf onylphenyl ) thiazole 

Sg SP 1 : Preparation of 7 -nhPnvU1-f^- 
ipethvlt-hnnnhgrn/l )n ronpnm> aHH- 

A mixture of acetic anhydride (500 mL) , 4- 
(methylthio)benzaldehyde 1113.1 g, 0.743 mol), 
phenylacetic acid (101.2 g, 0.743 mol), and 
triethylamine (75.8 g, 0.75 mol) was heated to reflux 
for 5 hours. The reaction was cooled to 110°C, and 
15 water (500 mL) was added. A yellow precipitate 

formed, and after further cooling to room temperature, 
the solid was collected by filtration, washed with 
water, and recrystallized from isopropyl alcohol to 
give the diary lpropenoic acid as white needles (94.2 
20 g, 57%) : mp 167-169°C. 1 H NMR <CDC1 3 ) 6300 MHz 12.00 
(br s, 1H), 7.91 ( S , 1H),.7.38 (m, 3K) , 7.24 (m, 2H) , 
7.00 (d, 2H), 6.99 (d, 2H), 2.43 (s, 3H) . 

step ? ' : Prepare t- ion of ?.- r rh i onhpnvn -i - 

25 Dhenvlprhannnp- 

The diary lpropenoic acid from Step 1 (12.27 g, 
45.4 mmol) and triethylamine (8.44 g, 84 mmol) were 
dissolved in 110 mL of anhydrous toluene, cooled to 
0°C and treated with diphenylphosphoryl azide (12.6 g, 
30 83.4 mmol). The solution was maintained at 0°C for 

twenty minutes and warmed to room temperature for 2.5 
hours. The reaction was poured into water, extracted 
with ether, dried over magnesium sulfate, and 
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concentrated in vacuo to remove the ether. The 
remaining toluene solution was heated to reflux for 
1.25 hours. cere-Butyl alcohol (5 mL, 53 nunol) was 
added to the solution, after an additional twenty 
minutes, concentrated hydrochloric acid (4 mL) was 
cautiously added and the reaction maintained at 90°c 
overnight (14 hours). After cooling the solution to 
room temperature, a white precipitate formed which was 
isolated by filtration, washed with cold ether, and 
air dried to yield the desired ketone which was 
crystallized from a mixture of dichloromethane and 
isooccane (5.16 g, 47%): mp 123-127°C. l H NMR (CDC1 3 ) 
300 MHz 7.99 (d, J=7.3Hz, 2H) , 7.56 (m, 1H) , 7.46 (m, 
2H), 7.22 (d, J=8.4Hz 2H) , 7.20 (d, J=8.5Hz, 2H) , 4.24 
15 (s, 2H) , 2.46 (s, 3H) . 

scep 1 : Preparation of 2-hrn m o-^-( d - mo ^ , lt . Hnnhon , /n . 

l-ohgnvl echannnfl; 

A solution of the ketone from Step 2 (2.35 g, 9.7 
mmol) in acetic acid (50 mL) and 33% HBr in acetic 
acid (4 mL) was treated with a 1.1 m solution of 
bromine in acetic acid (9 mL, 9.9 mmol) and then 
stirred at room temperature for 1 hour. The solution 
was diluted with dichloromethane and washed with IN 
NaKS0 3 , dried over anhydrous MgS0 4 , filtered and 
concentrated in vacuo to gi-ve the bromoketone which 
was used directly in the next step (2.38 g, 76%): mp 
93-95°C. lH NMR (CDCI3) 300 MHz 7.97 (d, J=7.3Hz, 
2H), 7.57 (m, lH) , 7.46 (m, 4H) , 7.24 (d, J=8.5Hz', 
30 2H), 6.35 (s. lH) , 2.47 (s, 3H) . 



20 



25 



Scs? 4 : Preparstvon of 2- (?-rhl n mnh an vl ) -4-^^ y i _ g _ 
(4 -methyl rhinnbpnvi )-,-.hia7ni o ; 

A solution of the bromoketone from SteD 3 (2.38 
3 5 g, 7.4 mmol) and 4-chlorothiobenzamide (1.29 g, 7.5 
mmol) in 25 mL of acetonitrile was heated to reflux 
for 14 hours. The solution was cooled to room 
temperature and poured into 25 mL of methanol 
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whereupon crystals of pure diaryl thiazole formed 
which were isolated by filtration and air dried to 
afford the pure diaryl thiazole (2.01 g, 69%) . mo 107 . 
109. SC. 1 H NMR (CDC1 3 ) 300 MHz 8.37 ( m , lH ) , 1 62 
5 Cm, 2K), 7.49 <d, J=7.7Hz, 1H) . 7.32 (m. 7H> . ' 7 22 
Cd, J=8.5Hz, 2H), 2.51 (s, 3H). Mass spectrum M+H 
=394 . 

10 (4-mer.hvl stilfnnvlphsnvl ^hi "" 1 " ; 

A solution of the diaryl thiazole from Step 4 
(1.90 g, 4.8 mmol) in 10 mL of dichlorome thane was. 
created with MCPBA (3.40 g, 9.9 mmol) at 0°C for 1 
hour. The solution was washed with 10% aq. NafiS0 3 , 
15 .10% Na 2 C0 3 , dried over anhydrous MgS0 4 , filtered and 
concentrated in vacuo to give a yellow solid that was 
purified by flash chromatography on silica gel eluting 
with 1:1 hexane:ethyl acetate to provide 1.5 g, 73% of 
pure product: mp 191.5-195°C. 1 H NMR (CDC1 3 ) 300 MHz 
20 8.40 (m. 1H), 7.88 (d, J=8.5Hz, 2H) , 7.51-7.62 (m 5 
H), 7.35-7.41 <m, 5H) . 3.09 (s, 3H) . High resolution 
mass spectrum Calc'd. for C 22 H 16 clN0 2 S 2 : 425.0311. 
Found: 425.0315. 

25 Example 3 



H 3 C 




2 - ( 2 -Chlorophenyl ) - 4 - ( 3 - f luorophenyl ) -5 - ( 4 
methyl sulfonylphenyl) thiazole 
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luornnh enyi t -t _ f /i _ 



10 



A mixture of acetic anhydride (60 mL) 4- 
(mechyichio)benzaldehyde (4.99 g. 33 nunol) 3- 
fiuorophenylacetic acid (5.08 g, 33 nunol, /and 
triethyiamine (3.98 g, 39 mmol) was heated to reflux 
for 4 hours. The reaction was cooled to 120°C, and 
water (120 mL) was added . A yellow 

and after further cooling to room temperature, was 
collected by filtration, washed with wate- and 
recrystallized from toluene to give the desired 
intermediate as a yellow solid (3.72 g, 39%) : mp 184- 
187 C. 1HNMR (CDCI3 ) 300 MHz 7.92 (s, 1 H ) , 7.35 (m 

15 T«!'sl\ 2 \ { t J=5 ' 3HZ ' 1H) ' 7 " 19 (<3 ' J=7 " 7H2 ' 1H) 7.00 
15 <m, 5H), 2.44 and 2.36 (s, 3H) ; 19 F ^ {CDCl3) 

-112.61 (m) . Mass spectrum M+H=2 89 . 

methYlr^innnenvDoMnp^. 

A solution of the intermediate from Step 1 (3 57 
g ; 12.4 mmol) and triethyiamine (1.41 g, 13.9 mmol) 
dossolved in 3 5 mL of anhydrous toluene was cooled to 
0 C and treated with diphenylphosphoryl azide (3 53 g 
12.8 mmol) . The solution was maintained at 0°C fo- 
twenty minutes and warmed to room temoerature for 3 
hours. The reaction was poured into water, extracted 
with ether, dried over magnesium sulfate, and 
concentrated in vacuo to remove the ether The 
remaining toluene solution was heated to reflux for 1 
30 hour. te . t -Butyl alcohol (4 mL, 42 mmol) was added to 
the reaction mixture. After an additional twenty 
mxnutes, concentrated hydrochloric acid (4 mL) was 
cautiously added and the reaction maintained at 80°c 
overnight (14 hours) . After cooling the solution to 
35 room temperature, the mixture was poured into a 

separatory funnel and washed with water. The to i — 
layer was dried with anhydrous MgS0 4 . filt-r-d and™ 



20 



25 
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concentrated in vacuo to give a yellow oowder The 
cruae solid was crystallized from a mixture of 
cuchloromethane and isooctane to provide 1.30 g (4 o*, 
of the desired ketone: mp HS-i20°c. i H NMR (CDCl,)" 
300 MHz 7.77 (d, J= 7 . 9 Hz, 1 H , . 7 . 68 (dt , J=g , Hz 
2.6Hz. IH), 7.43 (m, IH) . 7.21-7.29 (m. 3H) , 7.18 (d 

J=8.3Hz, 2H) . 4 22 f<? ?hi -> a c , 

, y.^z ts. ZA) , 2.46 (s, 3H) ; 19f NMR 

(CDC1 3 ) -111.82 (m). Mass spectrum M+ H=2 61. 

A solution of the ketone from ste P 2 (1 53 g 59 
mmol) in acetic acid (20 mL) and 33% HBr in acetic 
acid- (0.5 mL) was treated with a 0.99 M solution of 
bromine in acetic acid (6.1 mL, 6.0 mmol) and " s t< r-ed 
at room temperature for twenty minutes. The contents 
of the flask solidified and the precioitate was 
isolated by filtration. The filtrate solution was 
diluted with dichloromethane and washed with in 
NaHSQ 3 , dried over anhydrous MgS0 4 , filtered and 
concentrated in vacuo to give a solid that was 
combined with the original precipitate to provide 1.92 
g (96%) of bromoketone: mp 101-104°C. i H NMR (CDCI3) 
300 MHz 7,73 (d. J= 7.9Hz, IH) , 7.67 (dt, J=9 4Hz 
2.3Hz,. IH), 7..41 (m, 3H) . 7.24 (m. 3H) , 6.27 (s "IH) 
2.47 (s. 3H); 19 F NMR (CDCI3 ) -in. l8 (m , . ^ 
spectrum: M+H =340. 

Step 4 : Preparation of 9- to-^ inm^ ryl] _ 1 p 
f l uorophPnyl) -5--f4-m^hv1 rh^np^ i^,.^ ,, 

A solution of the bromoketone intermediate f -cm 
Step 3 (0.77 g, 2.3 mmol) and 4-chlorothiobenzamide 
(0.40 g, 2.3 mmol) in 10 mL of acetonitrile was heated 
to reflux for 4 hours. The solution was cooled to 
room temperature and poured into 25 mL of methanol 
whereupon crystals of thiazole formed which were 
isolated by filtration and air dried to afford the 
pure thiazole (0.66 g, 71%) : mp 106.5-l08°c lp nmr 
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(CDCI3) 300 MHz 8.37 (dd, J=7.4Kz 2.2Hz. 1H) , 7.49 
(d. J=7.0Hz, 1H). 7.21-7.42 (m. 9K) . 7.00 (t, J=8.5Hz, 
1H) , 2.51 (s. 3H); 19 F NMR {CDCI3 ) -113.10 (m) . Mass 
spectrum: M+=412. 

SCS? ? : Prenararinn of ? -fa-rhlnrnnhi»nvi)-4-(V 
fluprpphenyl ) -5- f 4-merhvl s»l fnnyinhonvi i chi^nlp; 

A solution of the thiazole from Step 4 (610 mg, 
1.48 mmol) in 15 mL of dichloromethane was treated 
with MCPBA (1.05 g) at room temperature for 72 hours. 
The solution was washed with 10% aq. NaHS0 3 , 10% 
Na2CC>3, dried over anhydrous MgS0 4( filtered and 
concentrated in vacuo to give a yellow oil that was 
crystallized from toluene to give yellow needles {320 
15 mg, 48%): mp 133.5-135°C. lH NMR (CDCI3 ) 300 MHz 

S..39 (m, 1H), 7.91 (d. J=8.5Hz, 2H) . 7.63 (d, J=8.5Hz 
2H>. 7.51 (m, 1H). 7.40 (m, 3H) , 7.28 (m, 2H) , 7.10 
(m. 1H) 3.10 (s, 3H); NMR (CDCI3) -112.70 <m) . 

Mass spectrum: M+=444 . 



10 



20 



Example 4 




4- (2, 4-Difluorophenyl) -2 - ( 2 - chlorophenyl ) -5- (4- 
methylsulfonylpheayl ) thiazole 

SteP I - Preparation of 2- (? . 4-di f iiinrr ^hftnvii -7- (4- 
methvlthioohPnvl 'nronpnoi c anri- 

A mixture of acetic anhydride (50 mL) , 4- 
(methylthio)benzaldehyde (3.75 g. 24.6 mmol), 2,4- 
difluorophenylacetic acid (4.41 g, 24.6 mmol), and 
triethylamine (2.80 g, 27.7 mmol) was heated to reflux 
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for 3.5 hours. The reaction was cooled co 90°C, and 
water (100 mL) was added. A yellow oil formed chat 
solidified upon stirring. The solid was collected by 
filtration, and dissolved in ethyl acetate, dried ove 
5 anhydrous MgS04 , filtered and concentrated in vacuo. 
The solid thus obtained was recrystallized from 
toluene to give the desired acid (3.18 g, 42%): mp 
165-171°c. iH NMR (acetone-ds) 300 MHz 7.95 (s, 1H) , 
7.08-7.18 (m, 7K) , 2.47 and 2.31 (s, 3H) ; 1? F NMR 
10 (acetone-d 6 ) -110.81 (m) -111.75 (m) . Mass spectrum: 
M+H=306 . 



Step 2 : Preparation of 1- f 2 . 4-rH f lunmnhonvl ) -2- f d- 
methvlrhi pphenvl) er.hannnq; 

15 A solution of the acid from Step 1 (3.11 g, 10.2 

mmol) and triethylamine (1.23 g, 10.8 mmol) dissolved 
in 15 mL of anhydrous toluene, was cooled to 0°C and 
treated with diphenylphosphoryi azide (2.98 g, 10.8 
mmol). The solution was maintained at 0°C for twenty 

20 minutes and warmed to room temperature for 1 hour. 
The reaction was poured into water, extracted with 
ether, dried over magnesium sulfate, and concentrated 
in vacuo to remove the ether. The remaining toluene 
solution was diluted with an additional 10 mL of 

25 toluene and heated to 90°C for 1.5 hours. tsrt-Butyl 
alcohol (4 mL, 42 mmol) was added to the reaction 
mixture. After an additional twenty minutes, 
concentrated hydrochloric acid (4 mL) was cautiously 
added and the reaction maintained at 90°C overnight 

3 0 (16 hours) . After cooling the solution to room 
temperature, the mixture was diluted with ethyl 
acetate, and washed with water. The organic layer was 
dried with anhydrous MgS0 4 , filtered and concentrated 
in vacuo to give a yellow solid. The crude solid was 

35 crystallized from a mixture of ethyl acetate and 

hexane to provide the desired ketone (2.19 g, 77%): mp 
,82-88. 5°C. 1H NMR (CDCl 3 ) 300 MHz 7.91 (q, J=6.0Hz, 
IH), 7.22 (d, J=8.lHz, 2H), 7.15 <d, J=3.5Hz, 2K) , 
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6.82-6.97 (m, 2H), 4.21 (d, J=2.6Kz, 2H) , 2.45 <s, 
3K) ; 19 F NMR (CDC 1 3 ) -101.74 (m) , -104.15 (m) . Mass 
spectrum: M + =273 . 



5 Step 3: Preparation of 1 - ( 2 . 4 - dif luorophenvl ) -2 -bromo- 
2- ( 4 -methvlthiophenvl ) ethanone : 

A solution of che ketone intermediate from Step 2 
(2.05 g, 7.4 mmol) in acetic acid (30 mL) and 33% H3r 
in acetic acid (0.5 mL) was treated with a 0.99 M 

10 solution cf bromine in acetic acid (7.6 mL, 7.5 mmol) 
and stirred at room temperature for 1 hour. The 
solution was concentrated in vacuo and the residue was 
taken up in dichlorome thane, washed with IN NaHS03 , 
brine, dried over anhydrous MgS04, filtered, and 

15 concentrated in vacuo to give a brown solid (2.39 g, 
90%) that was unstable and used directly in the next 
step without further purification. iH NMR (CDCI3) 3 00 
MHz 7.94 (q, J=5.3Hz, IH) , 7.37 (d, J=8.5Hz, 2K) , 7.21 
(d, J=3.5Kz, 2K) , 6.97 <m, IK), 6.84 (m, IH) , 6.28 (s, 

20 IK) , 2.46 (s, 3H) ; 1°F NMR {CDCI3 ) -100.31 (m) , 
-103.50 (m) . Mass spectrum: M+H = 358. 

SCSP 4: Preparation of 4 - ( 2 . 4-dif luoronh envl ) -2- f 2- 
chlorophenvl) -5- ( 4 -methvl thiophenv l ) thiazolg , 

25 A solution of the bromoketone intermediate from 

Step 3 (0.49 g, 1.3 mmol) and 4-chlorothiobenzamide 
(0.24 g, 1.4 mmol) in 5 mL of acetonitrile was heated 
to reflux for 3 hours . The solution was cooled to 
room temperature and poured into 20 mL of methanol, 

30 chilled with an ice bath, whereupon crystals of the 

thiazole formed which were isolated by filtration anc 
air dried (0.31 g, 52%): mp 103-105°C. lK NMR (CDCI3) 
300 MHz 8.31 (m, IH) , 7.50-7.60 (m, 2H) , 7.36 <m, 
2K) , 7.23 (d, J=8.5Hz / 2H) , 7.19 (d, J=8.5Kz, 2H) , 

35 6.94 (t, J=8.5Hz, IH) , 6.83 (t, J=9.2Hz, IH) 2.48 (s, 
3K) . 19F NMR (CDCI3) -108.50 (m) , -109.49 (m) . Mass 
spectrum M-H=430. 
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PreDP.^r.ion of a - 1 2 . 4 -d 4 f 1 ,| 0rnnhpnv t ) , 2 _ f ? _ 

ch l orophenvi ) -5- (4-m^rhvi fn p yi n ho r i } rh ^ 7n1 Q . 

A solution of the thiazole from step 4 (260 mg, 
0.60 nunol) in 4 mL of dichloromechane was treated with 
MCP3A (0.42 g) at room temperature for 1.5 hours. The 
solution was diluted with additional dichloromethane 
washed with 10% aq. NaHS0 3 , 10% Na 2 C0 3 . dried over 
anhydrous MgS0 4 , filtered and concentrated in vacuo to 
give a white solid that was recrystallized from a 
mixture of dichloromethane and isooctane to give white 
needles (250 mg, 89%): mp 166-169°C. l H NMR (CDC1 3 ) 
300 MHz 8.34 <m, 1H) , 7.88 (d, J=8.5Hz, 2H) 7.65 (q, 
J=6.6Hz, 1H), 7,55 (d, J=8.1Hz, 2H) , 7.41 (m. 2H) , 
7.26 (s, 1H), 6.99 <t. J=8.lHz, 1H) , 6.83 (t, J=3 . 9Hz 
15 1H) 3.08 (s, 3H); NMR (CDC1 3 ) -108.40 (m) , 

-108.69 (m) . Mass spectrum: M+H=462. 

Example 5 



H 3 C 



20 



30 




2- (2-Chlorophenyl) -4 - ( 2 -methyl phenyl ) -5- (4- 
lnethylsulf onylphenyl ) thiazole 

25 Step 1 : Preparation of ? - f 2-™ ^i-h^i phenyl } -i _ ia _ 
methyl rhionhgnyl )nrnnpnm (: ar-M- 

A mixture of acetic anhydride (160 mL) , 4- 
(methylthio)benzaldehyde (25.32 g. 166 mmol), 2- 
methylphenylacetic acid. (24.95 g, 166 mmol), and 
triethylamine (17.89 g, 176 mmol) was heated to reflux 
for 2.67 hours. The reaction was cooled to 100°C, and 
water (200 mL) was added. A clear oil formed that 
solidified upon chilling with an ice bath. The solid 
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was collected by filtration, 'and recrystallized from a 
mixture of ethyl acetate and isooctane to give the 
desired acid in two crops (18.6 g, 39%): mp 134-137°C. 
lH NMR (CDCI3) 300 MHz 9.80 (br s, 1H) , 7.91 (s, 1H) , 
5 7.28 (m, 3H> , 7.12 (d, J=7.5Hz, 1H) , 7.00 (d, J=S . 5Hz , 
2H), 6.93 (d, J=3.5Hz, 2K) , 2.42 (s, 3H) , 2.16 (s, 
3K) . High resolution mass spectrum Calc'd. for 
C17K16O2S: 284.0871. Found: 234.0863. 

10 SCep 2: Preparation of 1- f 2-mPfh vlphpnvi \*>- f A- 
methvlthioohenvl ) ethanonftr 

A solution of the acid from Step 1 (8.29 g, 29.2 
mmol) and triethylamine (3.46 g, 34.2 mmol) dissolved 
in 3 0 mL of anhydrous toluene, was cooled to 0°C and 

15 treated with diphenylphosphoryl azide (8.23 g, 29.9 
mmol) . The solution was maintained at 0°C for 45 
minutes and warmed to room temperature for 3.75 hours. 
The reaction was poured into water, extracted with 
ether, dried over magnesium sulfate, and concentrated 

20 in vacuo to remove the ether. The remaining toluene 
solution was heated to 110°C for 1 hour. tert-Butyl 
alcohol (6 mL, 63 mmol) was added to the reaction 
mixture, after an additional twenty minutes, 
concentrated hydrochloric acid (2.6 mL) was cautiously 

25 added and the, reaction maintained at 90°c overnight 
(16 hours) . After cooling the solution to room 
temperature, the mixture was concentrated in vacuo and 
the residue was taken up in ethyl acetate, washed 
successively with water, sat. aq. NaKC03 and brine, 

30 dried over anhydrous MgSQ 4 , filtered and concentrated 
in vacuo to give a yellow solid (6.44 g, 86%): mp 5-1- 
6i°C. 1H NMR (CDCI3) 300 MHz 7.69 (d, J-=7.7Hz, 1H) , 
7.36 (m, 1H) , 7.20-7.26 (m, 4H) , 7.16 (d, J=8.5Hz, 
2H), 4.17 (s, 2K) , 2.46 (s, 3H) , 2.44 (s, 3K) . Mass 

35 spectrum M+H=257. 

SCep 3 : Preparation of 2-hrnmn-l - ( 2 -mgthvlnhom/1 > -7; - 
( 4 -methvl thiophgnvl ) ethanon * • 



10 



25 
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A solution of che kecone from Seep 2 (5.92 g, 
23.1 nunol) in acecic acid (50 mL) and 33% KBr in 
acecic acid (2 mL) was created wich a 1.1m solution 
or bromine in acecic acid (21.7 mL. 23.3 nunol) and 
a stxrred ac room cemperacure for 2 hours. The solucion 
was concentrated in vaC uo and che residue caken uo in 
dichlorome thane, washed wich lN NaHSOj and sac. aq 
NaHC0 3 . dried- over anhydrous MgS0 4 , filtered and 
concentrated in vacuo to give a yellow solid which was 
used directly in the next step without furrher 
purification (5.97 g, 77%) s mp 85-89°C . i H NMR 
(CDC1 3 ) 300 MHz 7.56 (d, J=7.9Hz, 1 H ) , 7.41 (d 
J=8.5Hz, 2H>, 7.37 (d, J=7.7Hz, IK) , 7.22 (m, 4H) , 
6-18 (s. IH). 2.47 (s, 3H), 2.44 (s, 3 H) . Mass 
15 • spectrum M+H=341. 

Stfir> 4 : Preparer -inn of ?- n - eMn,.^^,, ( ,_ 

A solution of the bromoketone intermediate from 
20 Step 3 (0.68 g, 2.03 nunol) and 4-chlorothiobenzamide 
(0.34 g. 1.98 mmol) in 10 mL of acetonitrile was 
heaced to reflux for 16 hours. The solution was 
cooled to room temperature and poured into 30 mL of 
methanol, chilled with an ice bath whereupon crystals 
of pure thiazole formed which were isolated by 
filtration and air dried -to afford the desi-ed " 
thiazole (220 mg, 27%, : mp H6-ll9°c. i H NMR (CDCI3 ) 
300 MHz 8.33 (a. IH) , 7.50 (m, IH) , 7.16-7.36 (m 
8H), 7.12 (d, J=8.7Hz, 2H) , 2.46 (s, 3H) , 2.18 (s, 
30 3H) . Mass .spectrum: M+=407. 

StQV ^ Preparer ion of ?- r ^- ^ lornnh^^ } _ 1 . p 

mechyi n h^vl)-s-f^. m er.hvl^iifon^nh^ Y]| .v 1 ,- 

A solution of the thiazole from Step 4 (220 mg 
35 0.54 mmol) in 5 mL of dichloromethane was treated with 
MCPBA (390 mg, 1.13 mmol) at room temperature for 55 
minutes. The solution was diluted with additional 
dichloromethane, washed with 10% aq. NaHS0 3 , and 10% 
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Na 2 CO : , dried over anhydrous MgS0 4 . filtered and 
concentrated in vacuo to give a yellow powder that was 
recrystallized from a mixture of dichlorome thane and 
isooctane^to give a yellow solid (44 mg. 18%) : mp 
156.5-157°C. 1H NMR (CDC1 3 ) 300 MHz 8.38 (m. 1H) 
7-79 <d, J=8.6Hz, 2H), 7.52 (». 1 H ) , 7.46 (d.' J=8 3H- 
2H> 7.39 (m, 2H> . 7.21-7.34 (m, 4H) . 3.05 ( S , 3H > . 
2-19 (s. 3H) . High resolution mass spectrum Calc'd 
for C 2 3H 18 clNC2S 2 : 439.0468. Found: 439.0476. 

Example 6 




15 2 - ( 2 -GUlor opheayl ) - 5 - ( 4 -me thylaul f oaylphenyl > 

4- (2-tliienyl) thiazole 



20 



A mixture of acetic anhydride (90 mL) , 4- 
(methylthio)benzaldehyde (13.17 g, 82.2 mmol), 2-(2- 
thienyl) acetic acid (12.09 g, 83.3 mmol), and 
triethylamine (8.60 g, 85 mmol) was heated to reflux 
for 4 hours. The reaction was cooled to 85°C and 
25 water (80 mL) was added, a brown solid was isolated 
by filtration and air dried to afford the prooenoic 
aczd (8.48 g, 37%) : mp 201-206°C. 1 H NMR (DMSO-d 6 ) 
300 MHz 12.80 (br S..1H), 7.77 (s, IH) . 7.60 (d 
J=5.2Hz, IH), 7.09 <m. 5H> , 6.92 (d, J=3.3Hz, IH) , 
30 2.42 (s, 3H). 13 C NMR (DMSO-d s ) 168.24,141.60, 
141.30, 136.84, 131.08, 130.86, 128.46, 127.86. 
125.51, 125.28, 14.52. Mass spectrum: M+H=277 '. 
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3B ~ 2 -'- Prepare ion Qg 2-i^^hvirh i n n hp , vn . 1 . n 



thienvi ) prhanon^ 

A solution of che propenoic acid intermediate 
from Step 1 (8.13 g. 29.4 mmol) and triethylamine 
(3.33 g. 32.9 mmol) dissolved in 40 mL of anhydrous 
toluene, was cooled to 0°C and treated with 
diphenylphosphoryl azide (8.15 g, 29. S mmol). The 
solution was maintained at 0°C for twenty minutes and 
warmed to room temperature for 4 hours. The reaction 
was poured into water, extracted with ether, dried 
over magnesium sulfate, and concentrated in vacuo to 
remove the ether. The remaining toluene solution was 
heated to 110°C for 1.5 hours. teirt-Butyl alcohol 
(8.5 mL, 85.6 mmol) was added to the reaction mixture. 
After an additional twenty minutes, concentrated 
hydrochloric acid (5 mL) was cautiously added and the 
reaction maintained at 90°C overnight (16 hours) . 
After cooling with an ice bath, a solid separated and 
was isolated by filtration. The filtrate was 
concentrated in vacuo and the residue taken up in 
dichloromethane washed with water, sat. aq. NaHC0 3 and 
brine, dried over anhydrous MgS0 4 , filtered and 
concentrated in vacuo to give a brown solid. The two 
batches of solid were combined and recrystallized from 
a mixture of dichloromethane and isooctane to give the 
ketone as a light brown solid (3.02 g, 41 %) : mp i 00 - 
101 C. 1HNMR (CDC1 3 ) 300 MHz 7.76 (dd, J= 3.8Kz, 
1.1Hz, 1H), 7.63 (dd, J=4.9Hz, 1.1Hz, 1H) , 7.22 (s, 
4H), 7.12 (dd, J=4.9Hz, 3.8Hz, 1H) . 4.15 (s, 2H) , 2.46 
0 (s. 3H) . 13 C NMR (CDCI3 ) 300 MHz 190.28, 143.80, 
137.22, 134.05, 132.61, 131.18, 129.89, 128.15. 
127.08, 45.85. 15.99. Mass spectrum: M+H=249.' 

SCST? 1 : Preparation of ?-hromo-?- < d- ^ hvi ^^ ph envi ) - 
5 l-fZ-Mn'envl )g>rharrn°- 

A solution of the ketone from Step 2 (3.02 g, 12 
mmol) in acetic acid (70 mL) and 33% HBr in acetic 
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acid (4 mL) was crsaced with a 0.99 m solucion of 
bromine in acetic acid (13 mL, 12.8 mmol) and stirred 
at room temperature for 2 hours. The solution was 
concentrated in vacuo and the residue taken up in 
dichloromethane, washed with IN NaHSC>3 , and 10% 
Na2C03, dried over anhydrous MgS0 4 , filtered and 
concentrated in vacuo to give the bromoketone as a 
brown solid (2.95 g, 74%): mp 60-64. 5°C. lH NMR 
(CDC1 3 J 300 MHz 7.75 (d, J= 4.0Hz, lH) , 7.66 (d, 
J=4.8Hz, 1H), 7.45 (d, J=8.3Hz, 2H) , 7.22 (d, J=8.3Hz. 
2H) , 7.10 (m. lH) , 6.19 (s, 1H) , 2.46 (s, 3H) ; 13c 
NMR {CDCI3 ) 300 MHz 184.08, 140.67, 140.62, 135.39, 
133.53, 132.26, 129.52, 128.53, 126.50, 51.30, 15.42. 
Mass spectrum: M+H=328. 

StSP 4 : Preparation of 3- (2-rMnrn nhflnvD -=i- f/j- 
methvl.r.'n-i nnhp^yi ) _ 4 _ (2-rh-i gnvl Irhf^^nlo; 

A solution of the bromoketone from Step 3 (3 40 
mg, 1.0 mmol) and 4 -chlorothicbenzami.de (180 mg, 1.0 
mmol) in 3 mL of acetonitrile was heated to reflux for 
5 hours. The solution was cooled to room temperature, 
poured into 30 mL of methanol and chilled with an ice 
bath whereupon crystals of pure thiazole formed which 
were isolated by filtration and air dried to afford 
25 the desired thiazole (180 mg, 42%) which was used 
directly in the next step. lH NMR (CDC1 3 ) 300 MHz 
8.39 (d, J=6.2Hz. 1H), 7.22-7.51 (m, 8H) , 7.14 (d, 
J=3.4Hz, 1H) , 6.94 (m, lH) , 2.54 (s, 3H) . 

30 Step 5 : Preparation of 2- (2-r-hl ornnh^i-jyl > -5. {4- 
methvlsul fonvlph^nvl ) -4- O-rhiPrr^l H-n.ia^ni . 

A solution of the thiazole from Step 4 (140 mg, 
0.35 mmol) in 3 mL of dichloromethane was treated with 
MCPBA (250 mg, 0.72 mmol) at room temperature for 2 

35 hours. The solution was diluted with additional 

dichloromethane, washed with 10% aq. NaHS0 3 , and 10% 
Na2C0 3 , dried over anhydrous MgSQ 4 , filtered and 
concentrated in vacuo to give a green solid that was 



20 
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purified by flash chromatography on silica gel elucing 
with hexane ethyl acetate to give white solid (100 mg, 
67%): mp 171-174°C. X H NMR {CDCI3 ) 300 MKz 3.41 (dd, 
J=7.3Kz I.8H2, 1H) , 7.99 <d, J=8.3Hz, 2K) , 7.77(d, 
5 J=8.5Hz, 2H) , 7.50 (d, J=7.7Hz, IK) , 7.40 (m, 2K) , 

7.30 (d, J=4.0Hz, 1H) , 7.09 (d, J=3.6Hz, 1H) , 6.95 (m, 
1H) , 3.12 (s, 3H) . High resolution mass spectrum 
Calc'd. for C20H15CINO2S3 (M+H) : 431.9953. Found: 
431. :9954. 




15 2 - { 2 -Ch.lorop2ieny 1 } - 5 - ( 4 -methylsulfonylphenyl ) - 

4 - ( 3 -thienyl ) thiazole 

S^ep 1: Preparation of 3 - f 4 -methvlthioohenvl ) -2- ( 3 - 
r h i ^nv 1 ) nronpnn i r arid: 

20 A mixture of acetic anhydride (100 mL) , 4- 

(methylthio)benzaldehyde (11.06 g, 72.7 mmol), 3- 
thiopheneacetic acid (10.33 g, 72.7 mmol) , and 
triethylamine (7.68 g, 75.9 mmol) was heated to reflux 
for 3 hours. The reaction was cooled to 90°C, and 

25 water (100 mL) was added. A white solid separated 

from the solution was isolated by filtration and air 
dried to afford the acid (11. 0 g, 55%): mp 184-189°C. 
1H NMR (DMSO-d 6 ) 5 300 MKz 12.61 (br s, 1H) , 7.69 (s, 
1H) , 7.54 (d, J=4.7Hz, 1H) , 7.31 (s, 1H) , 7.08 (d, 

30 J=8.7Hz, 2H) , 7.02 (d, J=8.7Hz, 2H) , 6.89 (d, J=5.1Hz, 
1H) , 2.41 (s, 3H) ; "c NMR <DMSO-d 6 ) 168.63,140.70, 
139.70, 136.22, 131.29, 130.89, 129.35, 127.74, 
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125. 57 
277 . 



12: 



53, 125.06, 14.57 



Mass spectr- 



um : 



M+K = 



A solution of the acid f rom step 1 (7.20 g, 26.! 
o C — ^1-ine (2.83 g, 28 mmol) dissolved ±n 
30 mL of anhydrous toluene, was cooled to 0°c and 
created with diphenylphosphoryl azide (7 72 a 2fl i 
10 nunol) . Th e solution was maintained at 0°C for thirty 
minutes and warmed to room temperature for 3 hou4 
The reaction was poured into water, extracted with' 
ether, dried over magnesia, sulfate, and concentrated 
m vacuo to remove the ether- Thfl ^ a . . 

« ecner. The remaining toluene 

solution was heated to 100»C f or 1 . 5 hours te^t 
Butyl alcohol (3 mL. 31.8 mmol) was added to the 
reaction mixture. After an additional fifteen minutes 

adZ n Tt hydrOChl ° riC « -L) was cautiously ' 

added and the reaction maintained at 80 a C for 72 
20 hours. A f C er cooling with an ice bath, a solid 
separated and was isolated by filtration. The 
filtrate was concentrated in vacuo and the residue 
taken up in dichlorome thane, washed with water sat 
a g NaH co 3 , and brine, dried over anhydrous MgS0 4 

soi-r^r C ° nCenCraCed ^ — *° *±v a brown 
-lid. The two batches of solid were combined and 
"crystallized from a mixture of ethyl acetate and 
hexane to give a light brown solid. Washing the solid 
with ether afforded pure white ketone (5 0 g 77%) 
30 119-122-c. 1h NMR (CD C1 3 ) 300 «h, S.0S ^ V. 7 is"" 

2H)' J V:TV 1H) ' 7 " 3 ° ^ 1H) ' 7 ' 21 ^ 4H >< <*■ 
2H), 2.46 ( S , 3H). Mass spectrum: m+h = 249. 

A solution of the ketone from Step 2 (4 0 g 16 i 
nunol) in acetic acid (100 mL) and 33% HBr in ac-tic 
acid (5 mL) was treated with a 0.99 M solution of 
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bromine in acecic acid (16.5 mL. 16.3 mmol) and 
stirred at room temperature for 1 hour. The solution 
was concentrated in vacuo and the residue taken up in 
dichloromethane, washed with IN NaHS0 3 . and 10% 
5 Na 2 C0 3 , dried over anhydrous Mgso 4 , filte-ed and 

concentrated in vacuo to give a gray solid which was 
recrystallized from a mixture of ethyl acetate and 
isooctane to provide the bromoketone intermediate 
10 328 22 ^ 80%>: ^ 74_76 - 5 ° C - M3SS ^: M+H = 



A solution of the bromoketone from Step 3 (330 
15 mg, i.o mmol) and 4-chlorothioben 2 amide (180 mg 1 0 
mmol) in 10 ml, of acetonitrile was heated to r-flux 
for 15 hours. The solution was cooled to room 
temperature and poured into 30 mL of methanol, chilled 
with an ice bath, whereupon crystals of pure thiazole 
formed which were isolated by filtration and air dried 
to afford the thiazole which was used directly in the 
next step (230 mg, 58%): mp 102-103. 5°C. l H NMR 
(CDC1 3 ) 300 MHz 8.39 (d, lH) , 7.57 ( n . i H , . 7 49 



20 



IH), 7.39 (m, 4H>, 7.26 (m, 4H, , 2 . 53 (s^H) '. '^ass' 
.=> spectrum: M+H=401. 



methyl y Tl fonviph^l > -4- n.ym ^ t > h - n - rr 

A solution of the thiazole from step 4 (180 mg, 

mcpba^o ln 2 ^ ° f diChl ° r0me ^ «• seated with 
MCPBA (330 mg, 0.95 mmol) at room temperature for 4 
hours. The solution was diluted with additional 
dichloromethane, washed with 10% aq. NaHS0 3 . and 10% 
Na 2 C0 3 , dried over anhydrous MgS0 4 , filtered and 
concentrated in vaC uo to give a yellow solid that was 
purified by flash chromatography on silica gel 
eluting with hexane and ethyl acetate to give a white 
solid (60 mg, 32%) l H NMR (CDC1 3 ) 300 MHz 8.39 Tm 
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1H) , 7.94 (d, J=8.5Hz, 2K) , 7.70 <d, J=8.5Hz. 2H) , 
7.55 (m, 2H) , 7.39 Cm, 2K) , 7.28 (m, 1H) , 7.17 (d, 
J=5 . 0Hz , 1H) , 3.11 (s, 3H) . Mass speccrum: M+H = 432 

s Example 8 




4- (4-Pluorophenyl) -5- ( 4 -methyl sul foaylphenyl ) - 
10 2 - ( 4 -pyr idyl ) thiazole 



Si5T? 1: Preparation of 4- (4-f T uoronhonyl ) -5- (4- 
methvlfchi oohenvl ) -2- ( 4-pvr-idvT ) thia?n1 <=> • 

A solution of the intermediate from Example 1, 

15 Step 3, 1- (4-f luorophenyl) -2- ( 4 -methyl thiopheny 1 ) -2- 
bromoethanone, (1.58 g, 4.6 6 mmol) and 
thioisonicotinamide (670 nig, 4.84 mmol) in 25 mL of 
acetonitrile was heated to reflux for 23 hours. The 
solution was filtered, concentrated In vacuo and the 

20 residue taken up in di chlorome thane . The 

dichlorome thane solution was washed with sat. aq. 
NaHCC>3, and brine, dried over anhydrous MgSC^, 
filtered and concentrated in vacuo to give a brown oil 
that was purified by flash chromatography on silica 

25 gel eluting with 20% ethyl acetate in hexane to 

provide the desired thiazole as an oil that solidified 
upon standing (640 mg, 25%): mp 107-109°C. 1h NMR 
(CDC1 3 ) 300 MHz 8.75 (br s, 2H) , 7.85 (d, J=5 . 9 Kz, 
2H) , 7.56 <m, 2H) , 7.26 (d, J=8 . 5 Hz, 2H) , 7.22 (d, 

30 J=8.5 Hz, 2H) , 7.01 (t, J=8 . 5 Hz, 2H) , 2.50 (s, 3H) ; 
1»F NMR (CDCI3) -113.23 (m) . High resolution mass 
spectrum Calc'd. for C 2 iH 15 FN 2 S2: 379.0661. Found: 
379.0691. 
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Sr - ? 2 : Preparation of 4- (4 -f innmp^ ^ i > _ s _ , 4 _ 

meChvlsnlfnnvTnhprri /i) -->- r d - n vr- i Hy ^ )rhia7r,l a . 

A solution of the thiazole from Step 1 (450 mg , 
1.19 mmol) in 10 mL of dichloromethane was treated 
with MCPBA (850 mg, 2.46 mmol) at room temperature for 
2.5 hours. The solution was diluted with additional 
dichloromethane. washed with 10% aq. NaHS0 3 , and 10% 
Na 2 C0 3 , dried over anhydrous MgS0 4 , filtered and 
concentrated in vacuo to give a yellow solid that was 
purified by recryscallization from a mixture of 
dichloromethane, ethanol and isooctane to provide the 
pure product (310 mg, 63%): mp 171-176°C. 1h NMR 
(CDC1 3 ) 300 MHz 8.25 (d, J=7.2Hz, 2H) . 7.90 (m, 4H) , 
15 7.56 <d, J=8.7 Hz. 2K), 7.50 (m, 2H) , 7.04 (t, J=3.7 
Hz, 2H), 3.09 {s. 3H) . NMR (CDCI3) -111.83 (m) . 

High resolution mass spectrum Calc'd. for 
C2lHi 5 FN 2 0 2 S2: 410.0559. Found: 410.0576. 



10 



20 



30 



Example 9 



H 3 C 




2- (2-Chloropheayl) -4 - ( 2 -chloroplienyl ) -5 - ( 4 - 
25 ' methylsulf onylphenyl ) thiazole 

SW 1 : P r «3P*T^on Of 2-f?-ehlnrmh flT1 v 1) .-t., d . 
IHgCrhvl t-hi nphPnvl ) nrnrPnoir ar^- 

A mixture of acetic anhydride (170 mL) , 4- 
(methylthio)benzaldehyde (20.93 g, 137 mmol). 2- 
chlorophenylacetic acid (23.43 g, 137 mmol), and 
triethylamine (14.97 g, 147 mmol) was heated to reflux 
for 2 hours. The reaction was cooled to 90°C, and 
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water (130 mL) was added. A yellow solid that 
separated from che solution was isolated by filtration 
and air dried to afford the desired acid. The acid 
was recryscallized from a mixture of ethyl acetate and 
5 isooctane to afford 24.52 g (59%): mp 159-154°c. 1h 
NMR (CDC1 3 ) 300 MKZ 7.97 (s, IK), 7.48 (d, J=7 . 9Hz 
1H), 7.17-7.35 (m, 3H) , 7.02 (d, J=8.7Hz 2H) , 6.97 (d, 
J=8.7Hz, 2H), 2.43 (s, 3H) . High resolution mass 
spectrum Calc'd. for C 15 H 13 Cl02S: 304.0325. Found: 
10 304.0334. 



20 



stei ? 2 : Preparation of i- n-chlnronh en vi)?.M- 
methvl rhj nnhenvl ) P thanon^ ; 

A solution of the acid from Step 1 (17.88 g, 58.7 
15 mmol) and triethylamine (9.53 g, 94.2 mmol) was 

dissolved in 50 mL of anhydrous toluene, cooled to 0°C 
and treated with diphenyiphosphoryl azide (16.46 g, 
59.8 mmol). The solution was maintained at 0°C for 3 6 
minutes and warmed to room temperature for 4 hours. 
The reaction was poured inco water, extracted with 
ether, dried over magnesium sulfate, and concentrated 
in vacuo. The remaining toluene solution was heated 
to 110°c for 1 hour. tert-3utyl alcohol (7 mL, 74 
mmol) was added to the reaction mixture. After an 
additional twenty minutes, concentrated hydrochloric 
acid (5 mL) was cautiously added and the reaction 
maintained at 90°C for 16 hours. The solution was 
concentrated in vacuo and the residue taken up in 
ethyl acetate, washed with water, sat. aq. NaHC0 3 , and 
brine, dried over anhydrous MgS0 4 . filtered and 
concentrated in vacuo to provide the ketone as an 
orange oil (24.62 g, 90%) that was used in the next 
step without further purification: 1h NMR" (CDCI3) 300 
MHz 7.40-7.10 (m, 8H) , 4.20 (s, 2H) . 2.46 (s, 3H) . 



25 



30 



35 



S t ep 3 : Prepare i on of 2-hromo-1 - t ?-^ hi omnhc^i } _ ? _ 
(4-mer.hvlchiophpnvl)er.hanr. n o. 
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A soiucion of the kecone from Seep 2 (13.32 g, 
49.9 mmol) in acetic acid (30 mL) and 33% HBr in 
acetic acid (4 mL) was created with a l.l M solution 
of bromine in acecic acid (46.8 mL, 51.3 mmol) and 
i scirred at room temperature for 1.5 hours. The 
solution was concentrated in vacuo and the residue 
taken up in dichlorome thane , washed with IN NaHS0 3 , 
and 10% Na 2 C0 3 , dried over anhydrous MgS0 4 , filtered 
and concentrated In v^uo. to give the bromoketone as 
an orange solid (6.0T g. 34%) of sufficient purity to 
be used directly in the next step without further 
purification: mp 9Z-99°C. 1 H NMR (CDC1 3 ) 300 MHz 
7.37-7.43 (m, 5H) , 7.41 In, 1H) , 7.22 (d. J=8.5Hz 
2H), 6.21 (s, 1H), 2.47 (s, 3H) . Mass spectrum: M+H - 
357. 

StgP d - : Preparsfinn nf ?- f 2-rhl n nn hpnvT 1 .4 - f o _ 

ch l orophpnyl ) -s- f 4-mPfhvi ^ „ r h (am/1 ^^^ ^ . 

A solution of the bromoketone from Step 3, (I.14 
g, 3.2 mmol) and 2 -chlorothiobenzami.de (550~mg, 3 2* 
mmol) in 10 mL of acetonitrile was heated to reflux 
for 16 hours. The solution was cooled to room 
temperature and poured into methanol. This solution 
was chilled whereupon a yellow solid separated that 
was isolated by filtration. . The solid was air dried 
to provide pure thiazole - (440 mg, 32%).- mp 116-120°C 
1H NMR (CDCI3) 300 MHz 8.33 (m, 1H) , 7.29-7 52 (m 
7H),--7.19(d. J=8.3HZ, 2H) , 7.14 <d, J=8.5Hz, 2H) , 2.46 
(s, 3H) . Mass spectrum: M+=427. 

S^SS-S: Prepfir^rion , of ?-f?^Mor™ho ri y ; L) _4_,,_ 
Chi or-nph^nvl ) -S- f 4-n.Prhvl «m f »»y 1p h ftnv1 » ^ ^ „ . 

A solution of the thiazole from step 4 (440 mg, 
1.02 mmol) in 5 mL of dichlorome thane was treated with 
MCPBA (720 mg, 2.08 mmol) at room temperature for 0.9 
hour. The solution was diluted with additional 
dichloromethane, washed with 10% aq. NaHS0 3 , and 10% 
Na 2 C0 3 , dried over anhydrous MgS0 4 , filtered and 
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15 



20 



25 



30 



concencraced in vacuo to give a yellow solid. The 
solid was recryscalUzed from a mixture of 
dichloromethane and isooccane to provide pure product 
(270 mg, 57%): mp 143-147°C. 1 H NMR <CDC1 3 ) 300 MHz 
8.36 (m. IH). 7.82 (d, J=8.3Hz, 2H) , 7.52 <m, 1 H ) . 
7.45 Cm. 4H). 7.38 Cm. 4H) . 3.05 <s, 3K) . High 
resolution mass spectrum Calc'd. for C22K 1S C12N02S2 : 
458.9921. Found: 458.9903. 

Example 10 



H 3 C 




2 - ( 2 -Chlorophenyl ) -4- { 4 -chlorophenyl ) -5 - ( 4 - 
methylaulf oaylpheayl ) thiazole 

Ste P 1 : Preparation nf ?- (4-f?hir» r n P hPnvi ) f ^ _ 
methvi rhi nnhpnyi ) r>7 , nr)>Bri oir ^ . 

A mixture of acetic anhydride (80 mL) , 4- 
(methylthio)benzaldehyde (9.81 g, 61.2 mmol) , 4- 
chlorophenylacetic acid (12.03 g. 70.5 mmol).' and 
triethylamine (7.49 g, 7.42 mmol) was heated to reflux 
for 7 hours. The reaction was cooled to 90°C, and 
water (100 mL) was added, a yellow solid separated 
from the solution which was isolated by filtration and 
air dried to afford the desired acid. The acid was 
recrystallized from toluene (9.50 g, 51%) : mp 185- 
187°C. 1 H NMR CCDC1 3 ) 300 MHz 7.91 (s. IH) , 7.35 (d 
J=8.3Hz, IH), 7.17-7.35 (a, 3H) , 7.03 (d, 2H) , 7.00 
<d. J=8.7Hz. 2H), 2.44 and 2.36 (s, 3H) . Mass 
spectrum: M+H=3 05. 
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SCeg 2 : Preoarar ion nf i .(4.rhinr Qn hp r n.->.i/i. 
mechvlthioohftn vl ) pr.hsnnr^p • 

The acid from Step 1 (9.01 g, 29.6 mmol) and 
criechylamine (3.03 g, 29.9 mmol) were dissolved in 45 
mL of anhydrous toluene, cooled to 0°C and treated 
with diphenylphosphoryl azide (8.22 g, 29.9 mmol). 
The solution was maintained at 0°C for 10 minutes and 
warmed to room temperature for 2 hours. The reaction 
was poured into water, extracted with ether, dried 
over anhydrous MgS0 4 , and concentrated in vacuo to 
remove the ether. The remaining toluene solution was 
heated to 90°C for 15 minutes. tert -Butyl alcohol (10 
mL) was added to the reaction mixture. After an 
additional twenty minutes, concentrated hydrochloric 
15 acid (8 mL) was cautiously added and the reaction 

maintained at 90°C for 15 minutes. The solution was 
cooled to room temperature and a precipitate formed 
that was isolated by filtration, washed with ether and 
air dried to provide the desired ketone as a white 
20 solid (2.43 g, 30%): mp 143 -147 . 5°C . 1 H NMR (CDC1 3 ) 

300 MHz 8.08 (d, J=8.8Hz, 2H) , 7.55 (d, J=8.5Hz, 2H) , 
7.24 (m, 4H), 4.35 (s, 2H) , 2.05 (s, 3H) . Mass' 
spectrum: M+H=277. 

!5 See? 3 : Preparation of 2-hT-omn^i - 1 d. r h i nrnr , ho ^ } _ ? _ 
(4 -mer.hvi tbinnhpm/i ) ^^"rr- 

A solution of the ketone from step 2 (2.04 g, 
7.37 mmol) in acetic acid (15 mL) and 48% HBr in 
acetic acid (2 mL) was treated with a 0.99 M solution 
of bromine in acetic acid (7.6 mL, 7.5 mmol) and 
stirred at room temperature for 2.25 hours. The 
desired product precipitated from the solution, was 
isolated by filtration and air dried to provide the 
bromoketone intermediate for use in the next step 
(0.91 g, 35%): mp 114-115°C. i H NMR (CDCI3J 300 MHz 
7.90 (d, J=8.8Hz, 2H), 7.40 (d, J=8.5Hz, 4K) . 7.23 (d, 
J=8.5Hz, 2H), 6.28 (s, 1H) , 2.47 ( s , 3 H) ; 13 C NMR 



0 
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(CDCI3) 400 MKz 139.76, 140.58. 140.30. 132 44 
131. 8S, 130.54. 129.51, 129.19, 125. Si! 50^ 57 . ' 15 . 33 . 
High resoiucion mass spectrum Caic'd. for 
CisHi 2 BrClOS: 353.9481. Found: 353.9516. 

5 

scg? 4 : Preoargr-ion of ?-f?- chinrnn-n a n V n. 4 .„. 
CtUprophpnyi ) -s- f 4 -merhvl rhi onhpnvi i ^ , . 

A solution of the bromokecone intermediate from 
Step 3, (890 mg. 2.5 mmol) and 2 -chiorothiobenzamide 
10 (430 mg. 2.5 mmol) in 15 mL of acetonitrile was heated 
to reflux for 16 hours. The solution was diluted with 
ethyl acetate washed with sat. aq. NaHC0 3 , dri-d ove- 
anhydrous M g so 4 , filtered and concentrated in vacuo to 
afford a white solid. The crude material was purified 
by flash chromatography on silica gel eluting with 8% 
ethyl acetate in hexane to give the desired thiazole 
as a white solid (370 mg, 34%); m P 122-124°C. 1 H NMR 
(CDCI3) "300 MHz 8.37 (m, l H ) , 7.56 (d, J=8.5H- 2H) 
7.50 (m, 1H), 7.20-7.39 (m, 8H) , 2.51 (s, 3H) . ' Mass 
spectrum: M+H = 429. 



15 



0 



5 



Stgp S - : Preparer ion of ?- (y ^ inronn^! } n 

Chlo^opHPnyl ) - S- ( A - m pfhv1 g„1 ^n^ p h^ n ~-. - - 

A solution of the thiazole from Step 4 (300 mg 
0.7 mmol) in 10 mL of dichloromethane was treated with 
MCPBA (530 mg, 1.5 mmol) at room temperature for 1 
hour. The solution was diluted with additional 
dichloromethane, washed successively with 10% aq 
NaKS0 3 , and 10% Na 2 C0 3 , dried over anhydrous MgS0 4 , 
filtered and concentrated in vacuo to give a yellow 
solid. The solid was recrystallized from a mixture o' 
dichloromethane and isooctane to provide pure product 
(ISO mg, 56%): mp 177-179°C. 1 H NMR (CDCI3) 300 MHz 
8.37 (m, 1H). 7.91 (d, J=8.7Hz, 2H) , 7.62 (d, j=8 5Hz 
2H>,-7.50 (d, 3H), 7.40 (m, 2H) , 7.34 (d, J=8.7Hz, 
2K), 3.10 (s, 3H). High resolution mass spectrum' 
Caic'd. for C22H 15 Cl2N02S2: 458.9921. Found: 458.9922 
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Example 11 



o. 



o 




CH 3 o' 



CI 



2- (2-Chloropheayl) -4- ( 4 -methoxyphenyl ) -5- (4- 



StSP I : Preparation of a-(4-mprhn wnhPnyl\-7-^- 
meChvl rhionhpnyDomnpn oir ac-irl- 

Acetic anhydride (350 mL) , 4- 
( me thy 1 chi b)benz aldehyde (61.6 g, 0.61 raol), 4- 
methoxyphenylacetic acid (100.0 g, 0.60 mol) and 
triethylamine (68.1 g, 0.67 mol) were heated to reflux 
for 4 hours. The reaction was cooled to 110°C, and 
water (350 mL) was added. This caused the solution to 
reflux vigorously and the . temperature rose to 135°c. 
A yellow precipitate formed and, after cooling to room 
temperature, was collected by filtration, washed with 
water and air dried. The product was crystallized 
from ethyl acetate/ ethanol to. give the desired acid as 
bright yellow needles (127.6 g, 71%): mp 174-177°c. 
1H NMR (CDC1 3 ) 300 MHz 8.89 (s. 1H) , 7.16 (d, J=8.6Hz, 
271). 7.02 (s, 4H), 6.92 (d, J=8.6Hz, 2H) , 3.84 ( S/ 
3H) , 2.43 (s, 3H) . Mass spectrum: m+H = 300. 



StSP ?• ■ Preparation of 1 - (4-mprHn yynhpn Y 1 ) -? ,- (4- 
methvl rhionhpnvl ) sr.hannnp • 

The acid from Step 1 (23.0 g, 76.6 mmol) was 
added to anhydrous toluene (100 mL) and triethylamine 
(7.98 g, 79 mmol). After cooling to 0°C, 
diphenylphosphoryl azide (21.27 g, 79 mmol) was added, 
the solution was stirred at 0°C for twenty minutes at 
room temperature for 2.50 hours. The mixture was 



methylsulf onylpheayl ) thiazole 
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poured inco water, extracted with ether, dried over 
magnesium sulfate, and concentrated in vacuo. The 
remaining toluene solution was heated to 100°C 
whereupon a vigorous evolution of gas occurred. After 
1.25 hours, cere -butyl alcohol (8.2 mL) was added to 
the reaction, and after an additional twenty minutes, 
concentrated hydrochloric acid (7 mL) was added. The 
reaction was heated at 75°C overnight (14 hours) and 
after cooling a white precipitate formed. The 
precipitate was filtered, washed with cold ether, and 
air dried to yield the light yellow ketone (19.3 g, 
93%): mp 134.5-138°C. *H NMR (CDC1 3 ) 300 MHz 7.99 (d # 
J=3.9Hz, 2H), 7.20 (m, 4K) , 6.93 (d, J=8.9Hz, 2H) . 
4.18 (s. 2H) , 3.84 (s, 3H) . 2.44 (s, 3K) ; 13 C NMR 
15 (CDCI3) 300 MHz 196.18. 163.65, 136.87, 131.92, 

131.00, 129.97, 129.64, 127.15, 113.92, 55.58, 44.78, 
16.11. Mass spectrum: M+H = 273. 

Step 3 ? Preparation of ?-bromo-i - r a -m<*<-h™^h*nvT ) 
20 (4-mer.hvlr.hinnhAnvl ) prhamno. 

The ketone from Step 2 (19.3 g, 71 mmol) was 
dissolved in a mixture of glacial acetic acid (125 mL) 
and 33% HBr in acetic acid (3.4 mL) and treated with a 
0.99 M solution of bromine in acetic acid (73 mL, 72 

25 mmol) ac room temperature for 3 hours. The solution 
was diluted with dichl or ome thane, washed successively 
with water, and 10% aq. NaHS0 3 , dried over anhydrous 
MgS0 4 » filtered and concentrated in vacuo to give the 
desired bromoketone intermediate which was 

30 crystallized from a mixture of dichlorome thane and 
isooctane (14.3 g, 57%): mp 90-93°C. IK NMR (CECI3) 
300 MHz 7.95 (d, J=9.lHz, 2H) , 7.42 (d, J=8.5Hz, 2H) , 
7.22 (d, J=8.5Hz, 2H), 6.92 (d, J=9.1Hz, 2H ), 6.33 
(s, 1H), 3.85 <s, 3H), 2.46 (s, 3H) . Mass spectrum: 

35 M+H = 352. 

ST.fiT? 4 : Preparation of 7- ( 2-rhlnrnn'npnvl ) -4- ( d- 
meChQXYTrtlPnyl) -5- (4-msr.hvl r.hinnhpnyDthia^a; 
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A mixture of the bromokecone intermediate from 
Seep 3 (3.22 g, 9.17 nunol) and 2-chlorochiobenzamide 
(1.65 g, 9.62 mmol) in acetonitrile (40 mL) was 
stirred at room temperature for 24 hours. During this 
5 time a solid precipitated from solution which was 
isolated by filtration and air dried to give the 
desired thiazole (3.26 g, 84%); mp 159-161°c . 1h NMR 
(CDC1 3 ) 300 MHz 8.38 (m, 1H) , 7.54 (d, J=8.9Kz, 2H> 
7.48 (d, 1H) , 7.33 (m, 4H) , 7.22 (d, J=3.5Hz, 2H) , 
10 6.88 (d, J=S.9Hz, 2H), 3.82 (s, 3H) , 2.51 <s, 3H) . 
Mass spectrum: M+H - 424. 

S^^P C ? : Preparation of 2-f2-rh1nrnn henv1)-A-(^ 
methQKYT?h^TiYl ) -5 - f 4 -methvl sn 1 f onvTnh^ n vl )r.hifl7nip- 
15 A dichlorome thane (5 mL) solution of the thiazole 

from Step 4 (0.30 g, 0.7 mmol) was treated with MCP3A 
(0.53 g, 1.5 mmol) and stirred at room temperature for 
24 hours. The solution was successively washed with 
10% aq. NaHS0 3 , and 10% Na 2 C0 3 , dried over anhydrous 
20 MgS04, filtered and concentrated in vacuo to give a 
yellow solid that was crystallized from a mixture of 
dichloromethane and isooctane to afford pure product 
(190 mg, 59%): mp 171 . 5-173 . 5°C . 1h NMR (CDCI3) 300 
MHz 8.39 (m, 1H) , 7.88 (d, J=3.5Hz, 2H) 7.63 (d, 
25 J=8.3Hz, 2H) , 7.49 <m, 3H) , 7.38 (m, 2H) , 6.90 (d, 
J=8.9Hz, 2H), 3.83 (s, 3H) , 3.09 (s, 3H) . High 
resolution mass spectrum Calc'd for C-,H- a clNO S : % 

23 18 3 2 

455.0417. Found: 455.0416. Mass spectrum: M+H = 
455.0461. 
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Example 12 




5 2 - ( 3 -Chloro-4 - f luoropheny 1 ) -4- ( 4 -f luoropheny 1 ) - 
5 - ( 4 -methylsulfonylphenyl ) thiazole 

5t?T? 1 : Preparation of 2-(3-chlnrn -4-nimrnphenvl)-4- 
(4-f luorophenvl) -.S- ( 4-mer.h vlthiQnhfiTrvi ) rhi aynl p ■ 

10 A solution of the intermediate from Example 1 

Step 3 , 1- ( 4- f luorophenvl) -2- (4-methylthiophenyl) -2- 
bromoethanone, (1.96 g, 5.78 mmol) and 3-fluoro-4- 
chlorothiobenzamide (1.14 g, 6.01 mmol) in 15 mL of 
acetonitrile was heated to reflux for 16 hours. The 

15 solution was cooled to room temperature, poured into 

50 mL of methanol and chilled in an ice bath whereupon 
the desired product precipitated. The crude thiazole 
was recrystallized from methanol to provide the 
desired thiazole (1.44 g,„ 58%): mp 113-118°C. X H NMR 

20 (CDC1 3 ) 300 MHz 8.10 (dd, J=7.0Hz, 2.2Hz, 1H) , 7.85 
(m, 1H) , 7.57 (m, 2H) , 7.26 (m, 5H) , 7.02 (t, J=8.5 
Hz, 2H) , 2.51 (s, 3H) . 19 F NMR (CDCl 3 ) -112.92 (m) , 
-113.44 (m) . Mass spectrum M+H = 429. 



25 Step 2: Preparation of 2- f 1 -rhi oro-4-f Inorophpnvl )-d- 
.(4-f luorophenvl) -5- (4-methv: ^0 fnnvinhpn vi) r.hi^rni p ■ 

A dichloromethane (20 mL) solution of the 
thiazole from Step 1 (910 mg, 2.12 mmol) was treated 
with MCPBA (1.48 g, 4.29 mmol) and stirred at room 

30 temperature for 30 minutes. The solution was 

successively washed with 10% aq. NaHS03 > and 10% 
Na2C03, dried over anhydrous MgS04, filtered and 
concentrated in vacuo to give a yellow solid that was 
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crystallized from a mixture of dichioromethane and 
isooctane co afford purs produce {770 mg, 79%) : mp 
165-167°C. 1 H NMR (CDC1 3 ) 3 00 MHz 8.10 (d. 1H) . 7 90 
(d. J=8.lHz, 2H). 7.85 (m, 1H) , 7.54 (m. 4H) , 7.24 " (t 
1H), 7.05 <t. J=8.5 Hz. 2H), 3.10 (s, 3K) ; • 19 F NMR 
(CDC1 3 ) -112.06 <m), -112.29 (m) . High resolution 
mass spectrum Calcd. for C 22 H 14 C1F 2 N0 2 S 2 : 462.0201. 
Found: 462.0138. 



Example 13 




15 



20 



30 



4- (4-Fluorophenyl) -5- ( 4 -methyl sul fonylplxenyl ) - 
2- (2-thieayl) sulfonylnethyl) thiazole 



SCep It p -»n*rar.ion of 4- (a-? i u ornn h OT1 vi ) _ s _ M _ 
methvl rftj ophenvl ) -2-<7- 
ttuenyl ) sill fonvlmP^ Yllrhi^ni^ 

A solution of the intermediate from Example 1 
Step 3, l-(4-fluorophenyl)-2-(4-methylthiophenyl)-2- 
bromoethanone, (4.33 g, 12.76 mmol) and (2- 

thienyDsulphonylthioacetamide (2.55 g. 11.5 mmol) in 
25 mL of acetonitrile was heated to reflux for 16 
25 hours. The solution was cooled in an ice bath and a 
precipitate formed that was removed by filtration. 
The filtrate was concentrated in vacuo and the residue 
was dissolved in ethyl acetate, washed successively 
with sat. aq. NaHC0 3 . and brine, dried over anhydrous 
MgS0 4 . filtered and concentrated in vacuo to provide a 
brown oil that was purified by flash chromatography on 
silica gel, eluting with 30% ethyl acetate in hexane. 
The appropriate fractions were combined and 
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concentrated and final lv r Q '—./^-j ]i; 73r i r=_^ m • _ 

— - ysLaiiiZsa rrom a mixture 

of dichloromechane and isooctane co provide 2.16 g 

(41%) of pure thiazole: mp 120-12l°C. i H NMR (CDC1 3 ) 

300 MHz 7.74 (d, J= 4.9Hz, 1 H ) , 7.67 (m. IH) , 7.33 

(m, 2H), 7.21 (m, SH) . 6.95 (t. J=8.7Hz, 2H) , 4.87 ( S 

2K), 2.49 (s. 3H>; 19 F NMR (CDCI3 ) -113.33 (m) . High 

resolution mass spectrum Calc'd. for C 2 iHi 5 FN0 2 S4 : 

461.0048. Found: 461.0090. 

SCgP 2: P^p^r.ion Of 4-f4-f1nnrv,p ^ n yn_s_ f4 _ 
met-.hyl sui fnnylph-nvi ) f ?-rhi pnvi i C1 n f~ n v1m»i- W i . 
thiamin- 

A dichloromethane (15 mL) solution of the 
thiazole from Step 1 (1.74 g, 3.8 mmol) was treated 
15 with MCPBA (2.68 g, 7.8 mmol) and s.irred at room 

temperature for 1 hour. The solution was successively 
washed with 10% aq. NaHS0 3 , and 10% Na 2 C0 3 , dried over 
anhydrous MgS0 4 . filtered and concentrated in vacuo to 
give a yellow foam. The foam was crystallized from a 
mixture of dichloromethane and isooctane to afford 
1-55 g, (86%) of pure product as a white solid: mp 98- 
105°C. 1h NMR (CDCI3) 300 MHz 7.91 (d, J= 8.5Hz, 
2H), 7.77 (dd, J=4.8Hz 1 . 4Hz , IH) , 7.68 (dd, J=3.7Hz 
1.1Hz, 1H), 7.51 (d, J=8.lHz, 2H), 7.29 (m, 2H) , 7.17 
25 (t, J=4.8Hz, IH), 6.98 (t, J=8.8Hz, 2H) , 4.89 (s, 2H) , 
3.09 (s, 3H); 19 F NMR (CDCI3 J -112.13 (m) . High 
resolution mass spectrum Calc'd. for C 2 iH 17 FN04S4 
(MH+) : 494.0025. Found: 494.0005. 



20 



30 



Example 14 




WO 96/03392 

PCT/US95/09444 

106 

4 - ( 4-Fluorophenyl ) - 5 - ( 4 -.ethylsul f onylphenyl ) - 
2-(2-thienyl, g mfonyl br oaon l ethyl,- tllia2ole 

The produce from Example 13 Steo 2 [4- (4- 
5 f luorophenyl ) - 5 - ( 4 -me t hy Isul f ony Iphenvl ) - 2 - ( 2 - 

chienyl)sulfonylmethyl)-thiazole], (0.38 g , 0.76 mmoM 
was dissolved in chloroform (20 mL) . The solution was" 
created with 0.80 mL of a solution of bromine in 
acetic acid ( 0.99 M, 0.78 mmol, and stirred at room 
10 temperature for 0.58 hour and was treated with a 10% 
solution of NaHS0 3 . The organic layer was collected 
washed with saturated NaHC0 3 , dried over magnesium ' 
sulfate and concentrated in vacuo to give a white foam 
(0.46 g) which was a mixture of the brominated 
15 compound and starting material. This mixture was 
purified by flash chromatography on silica gel 
eluting with 30% ethyl acetate in hexane to give the 
product as a white foam (0.20 g, 45%): l H NMR (CDCI3 ) 
300 MHz 7.90 (d . J. 8.5Hz, 2H) , 7.86 (dd, J=4 8Hz 
1.1Hz, 1H), 7.79 (dd, J =3 .7Hz l.lHz, 1 H ) , 7.55 (d 
J=8.5Hz, 2H), 7.31 (m, 2H) , 7.21 (t, J=4 7Hz 1 H ) ' 
6-98 (t, J.8.8HZ. 2H), 6.24 <s, 2H) , 3.09 (s, 3H) - 

(CDCl3) - 111 - 85 ^eld desorption mass 

spectrum: M+Li = 579. 

Example 15 

H 3 C 



20 



H 3 C 




30 2-(2- C hioroph6ayl)-5-(4. me th y i3ulfonylp h enyl)- 

4- ( 4-methylphenyl ) thiazole 
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35 



me c hv 1 nh on Y 1 ) nmnp ^ i r 3f --H 

4 -Methyl thiobenzaldehyde (16.4 mL. 123.7 mmol) 
was added co 4-methylphenylacetic acid (26.0 g. 173 1 
mmol), triethylamir.e (17.2 mL, 123.7 mmol) and 250^ 
on acecic acid. The reaction was warmed to reflux and 
held at reflux for four hours. Upon cooling to 
approximately 110°C, water (250 mL) was added over ten 
minutes, such that foaming was controlled and the 
reaction temperature remained > 90°C. This 
temperature was maintained for 16 hours, the thick 
suspension formed was cooled co room temperature and 
filtered. The solid was washed with water and dried to 
yield the acid intermediate as orange crystals (32 2 
15 g; 91%): mp 144-160°C. 1 H NMR (CDCI3 ) 300MHz 7.87 (s, 
1H), 7.41 - 7.02 (a. 9H), 2.43 (s, 3H) , 2.40 (s, 3K) . 

Ster? 2- P-pp?r^on of ?- fa- m ^wi r> n - ^ hftnv1 , .-, . {A _ 
methvl nh^-nvi ) gt-h^n-no ■ 

3- (4-Methylthio P henyl-2- (4-methylphenyl) prop enoic 
acxd from Step 1 (25 g, 87.91 mmol) was added to 

triethylamine (12.9 mL, 92.31 mmol) and toluene (200 

mL) and cooled to 0°C. Diphenylphosphoryl azide (19 

mL, 87.91 mmol) dissolved in toluene (100 mL) , was 

added to the reaction over approximately ten minutes, 

keeping the reaction temperature <: 10°C. After holding 

the reaction temperature at 0°C for 30 minutes, water 

(100 mL) was added, and the biphasic solution was 

extracted with toluene (2x200 mL) . The combined 

organic solution was dried over anhydrous MgS0 4 and 

filtered. Over approximately thirty minutes, the 

solution was carefully warmed to reflux and held for 

one hour. Upon removing the heat source, cerc-butanol 

(9 mL, 96.7 mmol) was added, and reflux was continued 

for an additional thirty minutes. Concentrated HC1 (8 

mL, 96.8 mmol) was added with extreme caution, 

producing copious evolution of gas. After continuing 
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reflux for a final Cwency minuces. the reaction was 
cooled co room temperature, and held for 16 hours. The 
solvenc volume was reduced in vacuo, until crysca's 
appeared. Diethyl ether (300 mL) was added, and the 
o suspension was cooled to 0°C, held for 30 minuces, 
filcered and washed with diechyl ether co provide', 
afcer air-drying, pure 2- (4-mechylchiophenyl ) -1- (4- 
mechylphenyDechanone (11.3 g, 50%): mo 120-121°c i H 
NMR (CDC1 3 ) 300MHz 7.89 (d, J=8.26 Hz, 2H) . 7.23 
10 7.15 <m. 6H), 4.21(8, 2H) , 2.45(s, 3H, , 2.40(s, 3H) . 

■ Step 1; Preparation of ^.bm^.f ^^,,,,.^ 

I - f 4 -m*»rhvl nhenv 1 ) (*rh m ~ r - . 

2- (4-Methylchiophenyl) -1- (4-methylphenyl ) ethanoae 
from step 2 (10.0 g, 39.0 mmol) was added to 33% HBr 
in acetic acid (70 mL) and glacial acetic acid (100 
mL). over approximately 20 minutes, a solucion of 
bromine in acecic acid (1 m, 39 mL) was added to the 
suspension, and the reaction was held at room 
temperature for one hour. Any undissolved solids were 
removed by filcracion, and the reaccion was 
concentrated in vacuo, to a residue. The residue was 
dissolved in methylene chloride (100 mL) , washed with 
5% Na 2 S 2 05 (2x100 mL) . dried over MgS0 4. filtered, and 
concentrated in vacuo to a colorless oil. The oil was 
held under vacuum for 16 hours, yielding ^bromo-2- (4 - 

methylthiophenyl)-l-(4-meth y lphenyl)ethanone (8.38 g, 
64%) as a dirty white solid: mp 97-98°C. i H NMR 
(CDCI3 ) 300MHz 7.86 (d, J = 8.46 Hz, 2H) . 7.80(d, J - 
8.26 Hz, 2H), 7.33 - 7.16<m. 4H) , 5.88(s, IH) . 2.'3(s 
3H), 2.36(s, 3H) . 

Step 4- Proration of 7- n-^— ^ hny^ .a. f „ . 
methyl ph^-M )-s-(i-mftthvithionhor 1Y ^>. h1 l - n1r 

2-Bromo-2- (4-mechylthiophenyl) -1 (4- 
methylphenyDethanone from SCep 3 (0.300 g, 0.895 
mmol) was added to acetonitrile (20 mL) . 2- 
Chlorothiobenzamide (0.154 g, 0.895 mmol) was added. 
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and the suspension was heaced and held ac reflux for 
chree hours. The reaction was cooled co room 
temperature, diluted with ethyl acetate (50 mL) and 
poured into water(50 mL) . The layers were separated, 
and the aqueous layer was extracted with ethyl acetate 
(2x3 0 mL) . The combined organic solution was dried 
over MgSO<$, filtered and evaporated in vacuo. The 
residue was purified via flash chromatography (silica 
gel; 5% ethyl acetate in hexane) to yield 2- (2- 
chlorophenyl ) -4- ( 4 -me thy lpheny 1 ) -5- (4- 
methylthiophenyl) thiazole (0.284 g. 78%) as a white 
solid: mp 125-126°C. Ifi NMR (CDCl 3 ) 300MHz 8.40(m, 
1H). 7.62 - 7.11 [m, 11H) , 2.50 (s, 3H) , 3.36(s, 3H) . 
Mass spectrum: MH+ = 407. 



SCSP 5: Prpnarar.ion of 7- ( 7- chln^opbonvi ) -=;- ( 4- 
msthvi si 1 1 f onyi nhenvl ) - 4 - ( 4 -mpfhvi r h - nvi ) rh s a ^ - . 

2- (2-Chlorophenyl) -4- (4-methylphenyl) -5- (4- 
methylthiophenyl) thiazole from Step 4 (0.243 g, 0.59 6 
mmol) was added to aqueous ethanol (25 mL) . Oxone® 
(1.10 g, 1.787 mmol) was added, and the suspension was 
stirred at room temperature for 16 hours. Water (25 
mL) was added, and the product precipitated. The 
suspension was cooled to 0°C and held for one hour. 
The product was filtered, .washed with water (25 mL) , 
and dried to yield 2- (2-chlorophenyl) -5- (4- 
methylsulf ony lpheny 1) - 4- (4-methylphenyl) thiazole 
(0.236 g, 90%) as a white solid: mp 185-187 °C. lH NMR 
(CDCI3) 300MHz 8.40 (m. lH) . 7.89 (d, J = 8.26 Hz, 2H) , 
30 7.61(d, J = 8.46 Hz. 2H) , 7.54 - 7.37<m, 5H) , 7.16 <<i,' 
J = 7.85 Hz, 2H), 3.09<s, 3K) , 2.38(s, 3H) . Mass 
spectrum: MH+ = 432. 
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Example 16 



5 2 - ( 2 -Chlorophenyl ) - 4 - ( 4 - f luoropheny 1 ) - 5 - ( 4 - 

methylsulf onylpheayl ) thiazole 

Step 1; Preparation of 2- (2-chloron henvl) -4- f 4- 
fluorophenvl) -5- ( 4-methvlth iophenvl ) thiazole : 

10 To a solution of 2-bromo-l- (4-f luorophenyl) -2- (4- 

methylthiophenyl) ethanone (2.03 g, 5.98 mmol) (Example 
1, Step 3) in acetonitrile (60 mL) in a 125 mL round 
bottom flask was added 2-chlorothiobenzamide (1.08 g, 
6.28 mmol) and the suspension was heated to 80°C for 4 

15 hours. The reaction was cooled to room temperature 
and the suspension was filtered. The solid was 
recrystallized from hot acetonitrile (50 mL) and 
methanol (150 mL) yielding 2- (2-chlorophenyl) -4- (4- 
f luorophenyl) -5- (4 -methylthiophenyl) thiazole as a tan 

20 solid (1.23 g, 5.0 %) : mp 133-134°C. lH NMR (CDCI3) 
300 mHz 5 8.37 (d, J = 6.17 Hz, 1H) , 7.60 ,(dd, J = 

8.68, 5.28, 2H) 7.51 (d, J = 9.44 Hz, 1H) , 7.32-7.42 
(m, 2H) , 7.32 (d, J = 8.68 Hz, 2H) , 7.21 ( d, J = 8.68 
Hz, 2H) , 7.02 (t, J = 8.68, 2H) , 2.51 (s, 3H) . MS 
25 (EI) : m/z 412 (MH+) . 

Step 2; Preparation of 2- (2-chlorophenvl) -4- (4- 
fluoronhfinvl ) -5- f 4-methvlsulfonvlDhgnvl ) th iazole : 
To a solution of 2- (2-chlorophenyl) -4- (4- 
30 f luorophenyl) -5- ( 4 -methylthiophenyl ) thiazole from Step 
1 (1.30 g, 3.16 mmol) in methylene chloride (30 mL) at 
room temperature was added MCPBA (2.03 g, 67% peroxide 
content, 7.89 mmol) in two portions (T = 0 hour and 1 
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hour). After stirring for 6 hours, the hazy reaction 
mixture was diluted with methylene chloride (50 mL) 
and the resulting clear yellow solution was washed 
successively with NaHS0 3 solution (0.1 M . 3 X 20 mL), 
5 NaKC0 3 saturated solution (3 X SO mL), and brine, 

dried over Na 2 S0 4 , filtered and concentrated in vacuo 
yielding 2 - ( 2 -chlorophenyl ) - 4 - ( 4 - f luoropheny 1 ) - 5- ( 4 - 
methylsulfonylphenyl) thiazole (1.2 g, 86 %) as a 
yellow solid: mp 133-134°C. 1 H NMR (CDC1 3 ) 400 mHz 5 
10 8.42-8.38 (m, 1H) , 7.92 (d, J = 8.40 Hz, 2H) , 7.61 (d, 
J = 8.40 Hz, 2H), 7.56-7.45 (m, 3K) , 7.38 (m, 2H) . 
7.05 (t, J = 8.69 Hz, 2H) , 3.10 (s, 3H) . MS (EI- 
thermospray) : m/z 443 (M+H) . hrms A = -2.5 mmu. 



15 



Example 17 




20 



30 



EtfcLyl [4- (4-f luorophenyl) -5- (4- 
methylaulf onylpheayl) -2-thiazolyl] carboxylate 



seep i; . gvnrh^sis of ^t-hvi ra- r*- f i u ni - nr , horivM _ C _ M 
methyl rh-inph^nvl ) -2-rhi^oi^i i^rhovyi^.. 

To a solution of 2-bromo-l- (4-f luorophenyl) -2- (4- 
25 methylthiophenyDethanone (1.014 g, 2.99 mmol) 

(Example 1, Step 3) in ethanol (30 mL) was added e'.hyl 
thiooxamate (0.428 g, 3.21 mmol) and the suspension 
was heated to reflux for 12 hours. The reaction was 
cooled to room temperature and let stand for 2 days. 
The crude reaction mixture was concentrated in vacuo, 
diluted with methylene chloride, washed with 
saturated NaHC0 3 solution, dried over Na 2 S0 4 , filtered 
and concentrated in vacuo. The residue was purified 
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by flash chromatography (9:1 hexane:echyl acetate) and 
recrystaliized from methylene chloride and isooctane 
yielding che echyl [ 4 - ( 4- f luorophenyl ) -5- ( 4 - 
methylthiophenyl) -2-thiazolyl] carboxylate as a pale 
yellow solid (0.352 g, 32 %) : mp H5-lis°C. l H NMR 
(CDC1 3 ) 400 rtiKz 5 7.54-7.48 (m. 2H) , ■ 7 . 25 -7 . 20 (m, 
4H). 7.00 (c. J = 8.56 Hz, 2H) . 4.50 (q. j= 7. 00 Hz, 
2H), 2.50 (s, 3H). 1.46 (t, J = 7 .09 Hz, 3H) . MS 
(EI): m/z 373 (M+) . HRMS A = 0.000 mmu. 



SCgp ?,■ PrPpantiQir Of PChvl f 4- tA . f 1„nrnnh aiv T| _ S - , A _ 

methyl g M i f OTly1pl? ^ v1 , -?- rhs aTn1v1 1 ^„ . 

To a solution of ethyl [4- (4-f luorophenvl) -5- (4- 
methylsulfonylphenyl) -2-thiazolyl ] carboxy late from 
15 Step 1 (0.203 g, 0.544 mmol) in methylene chloride (10 
mL) was added at 0°C MCPBA (0.294 g of 67 % peroxide 
content MCPBA, 1.14 mmol) . The reaction was warmed to 
room temperature and let stand for 3 days. The crude 
reaction mixture was diluted with methylene chloride 
(50 mL) and the resulting solution was washed 
successively with NaHS0 3 solution (0.1 M > , NaHC0 3 
saturated solution and brine. The solution was dried 
over Na 2 S0 4 , filtered and concentrated in vacuo 
yielding a white foam. This foam was crystallized 
from methylene chloride and isooctane to yield ethyl 
[4- (4-f luorophenyl) -5- (4-methylsulf onylphenyl) -2- 
thiazolyl]carboxylate as pale yellow small needles 
(0.150 g, 69 %): mp 173-174°C. 1 H NMR (CDCI3) 400 
mHz 5 7.93 (d, J = 8.30 Hz, 2 H) , 7.55 (d, J = 8.30 
Hz, 2H), 7.48 (t, J = 8.79 Hz,-2H), 7.03 ( t , J =■ 8.79 
Hz, 2H), 4.52 (q, J = 7.32 Hz, 2H) , 3.09 ( s, 3H) , 
1.46 (t, J = 7.33 Hz, 3H) . MS (EI): m/z 405 (M+) . 
HRMS A = -0.5 mmu. 
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Example 18 




2- ( text -Butyl ) -4- ( 4 - f luoropheny 1 ) -5 - ( 4 - 
methylsulfonylphenyl ) thiazole 

SCep 1 Prepara tion of 7.7- 

flifliethvlthiopropionamirig? 

To a solution of 2 , 2 -dimethylpropionand.de (2.00 

g, 19.77 mmol) in toluene (60 mL) was added Lawesson's 

reagent (4.00 g, 9.89 mmol) and the solution was 
heated to reflux for 12 hours. The crude reaction 
mixture was cooled to room temperature and was 

concentrated in vacuo. The crude product was purified 
by flash chromatography. The first column utilized 
3:1 hexane: ethyl acetate yielding a white solid having 
a strong sulfurous aroma. This solid was further 
purified by flash chromatography (1:1 methylene 
chloride: hexane with 1 % acetic acid). The eluant, 
which contained the desired thioamide, was diluted 
with toluene and concentrated in vacuo yielding an 
oil. Treatment of this oil with isooctane yielded 
2, 2-dimethylthiopropionamide (0.190 g f 8%) as a white 
powder which was used immediately: 1h NMR (CDCI3) 300 
mHz 5 9.40 (br s, IK) , 8.65 (br s, 1H) , 1.19 U, 9H) . 

Stex? 2: Preparation of 2- ( rprr -hnr.vl \ -4- fd- 
f luorophenvl > -5- (4-methv Ithiopfrprivi ) r.hi^nio. 

To a solution of 2-bromo-l- (4-f luorophenyl) -2- (4- 
methylthiophenyl) ethanone (Example 1, step 3) (0.19 6 
g, 0.573 mmol) in ethanol (5 mL) was added 2,2- 
dimethylthiopropionamide from Step 1 (0.071 g, 0.606 
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mmol) and the mixture was heated to reflux overnight. 
The reaction was cooled to room temperature and 
diluted with ethyl acetate (50 mL) . This solution was 
washed successively with Na2C03 (10% solution) and 
5 brine, dried over Na2S04, filtered and concentrated in 
vacuo yielding 2 - ( cerc-butyl ) -4- ( 4-f luorophenyl ) -5 - ( 4 - 
methylthiophenyl) thiazole as a pale yellow oil (0.162 
g, 78%): 1h NMR (CDCl 3 ) 300 mHz 8 7.56-7.51 (m, 2K) . 
7.24 (d, J = 8.48 Hz, 2H) , 7.20 (d, J = 8.48 Kz, 2H) , 
10 6.98 it, J = 8.85 Hz, 2H) , 2.49 (s, 3H) , 1.52 (s, 9H) . 
MS (EI): m/e 357 (M+). HUMS A = 0.1 mmu . 

Step 1: Preparation of 7 - ( fprr-hitvl ) -4- (d- 
Eluorophenvl ) - 5- f 4-methvIsulfonvin hftnv-i )^^ 7 nic- 

15 To a solution of 2- ( eex-t-butyl) -4- (4- 

f luorophenyl) -5- (4 -methylthiophenyl) thiazole from Step 
2 (0.110 g, 0.31 nunol) in methylene chloride (5 mL) at 
0°C was added MCPBA (67 % peroxide content MCPBA) 
(0.080 g, 0.62 mmol initially) and the reaction was 

20 warmed to room temperature. Additional MCPBA was 

added (0.020 g, 0.15 mmol) later that day, more (0.040 
g, 0.31 mmol) on day 4, and more (0.020 g, 0.15 mmol) 
later on day 4 . The crude reaction mixture was 
diluted with methylene chloride (50 mL) arid the 

25 .resulting solution was. washed successively with NaHS03 
solution (0.1 M) , NaHC03 saturated solution and brine, 
dried over Na2S04, filtered and concentrated in vacuo . 
The crude product was recrystallized from methylene 
chloride and isooctane yielding 2 - ( cex-t -butyl ) -4- (4 - 

30 f luorophenyl) -5- (4-methylsulf onylphenyl) thiazole as a 
white powder (0.059 g, 49 %) : mp 144-145°C. 1h NMR 
(CDCI3) 400mHz 5 7.87 (d, J = 8.30 Hz, 2H) , 7.51-7.45 
(m, 4H) , 7.00 (t, J = 8.79, 2H) , 3.08 (s, 3H) , 1.50 
(s, 9H) . MS (EI): m/z 390 (MH+) . HUMS A = 1.9 mmu. 
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Example 19 




2 -Benzyl -4- (4-f luorophenyl) -5.(4. 
methylsulf onylphenyl ) thiazole 

To a solution of 2-bromo-l- (4-f luorophenyl) -2- (4- 
methylthiophenyDethanone (Example 1, step 3) (0.250 
g, 0.737 mmol) in ethanol (9 mL) was added 2- 
phenylthioacetamide (0.111 g, 0.737 mmol) and the 
mixture was heated to reflux overnight. The reaction 
15 was cooled to room temperature, diluted with ethyl 

acetate (50 mL) , washed successively with Na2C0 3 (10 % 
solution) and brine, dried over Na 2 S0 4 , filtered and 
concentrated In vacuo yielding an oil. This oil was 
dissolved in methylene chloride and isooctane yielding 
20 a suspension. The solid was removed by filtration and 
the filtrate reconcentrated in vacuo yielding 2- 
benzyl-4- (4-f luorophenyl) -5- (4- 

methylthiophenyl) thiazole as a yellow oil which was 
suitable based upon 1h NMR to be used without further 
25 purification. 



era 



30 



V 2; Prppq^rinn Of 3-hPnzvl -4- M-f l ^np^^-p _c 
(4-mer>tvlsin fnnvlnhwvl Ifhi^nl^- 

To a solution of 2- (benzyl) -4- (4-f luorophenyl ) -5- 
( 4 -methyl thiophenyl) thiazole from Step 1 (0.20 g, 0.50 
mmol) in methylene chloride (10 mL) was added, at room 
temperature, MCPBA ( 0.29 g of 67% peroxide content 
MCPBA, 1.00 mmol) and the reaction was warmed to room 
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temperature and let stand for 2 hours. The crude 
reaction mixture was diluted with methylene chloride 
(50 mL) and the resulting solution was washed 
successively with NaHS03 solution (0.1 M) , NaKC03 

5 saturated solution, and brine, dried over Na2S04, 

filtered and concentrated in vacuo yielding a solid. 
This solid was recrystallized from methylene chloride 
and isooctane yielding 2-benzyl-4- ( 4-f luorophenyl ) -5- 
(4-methylsulfonylphenyl) thiazole as white needles 

0 (0.13C g, 56 %): mp 117-118°C. 1h NMR (CDC1 3 ) 400 
mHz 8 7.83 (d, J = 8.56 Hz, 2H) , 7.5-7.3 (m, 9K) , 
7.02 (t, 8.67 Hz, 2H) , 4.38 (s, 2H) , 3.06 (s, 3H) . MS 
(FAB) : m/z 424 (MH+) . 



Example 2 0 




5- (4-Fluorophenyl) -4- < 4 -methylsulf onylphenyl ) - 

2 -methyl thiazole 

Step 1; Preparation of i- c 4-mPt-hvi t-hi n ph^-n -■>- f 4- 
f luoronhenvl ) prh^ora. 

To a stirred solution of thioanisole (380 mL, 3.2 
mol) and 4-f luorophenylacetyl chloride (300 g, 1.6 
mol) in carbon disulfide (1.2 L) , cooled to 5°C, was 
added anhydrous aluminum chloride portionwise at such 
a rate that the internal temperature did not rise 
above 15°C. The reaction was stirred at room 
temperature for 16 hours. The solution was cautiously 
poured into 2 L of ice and water. The aqueous 
solution was extracted with methylene chloride (6x150 
mL), the combined extracts were dried over anhydrous 
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MgS0 4 . filtered and concentrated in vacuo. The 
residue was dissolved in 800 mL of ether and cooled to 
0°C whereupon crystals of pure product formed which 
were isolated by filtration and air dried to provide 
the ketone (199.6 o, 48%): mp 135-138°C. i H NMR 
(CDCI3/TMS) 300 MHz 8.00 (d, J=8.7 Hz, 2H) , 7.40-7.30 
<m, 4H), 7.13-7.03 (m. 2H) , 4.34 (s, 2H) , 2.56 <s, 
3H) . Mass spectrum M+=260. 



Step 2; P^parar. ion of 7-hr ftm n-?.f 4 -fi„ nrnrtlflf1 Y n. 1 

(4-mer.hvl r.hinphgn yDorh^nnna ; 

To a stirred slurry of 2- (4-f luorophenyl) -1- <4- 
methylthiophenyDethanone from Step 1 (5.04 g, 19.36 
mmol) in acetic acid (100 mL) was added HBr in acetic 
15 acid (45 mL, 48 % by wt . ) and bromine (1.0 mL, 3.09 
g, 19.36 mmol). The resulting green slurry became 
homogeneous within 30 minutes. After 4 hours, the 
reaction was concentrated in vacuo, the residue 
diluted with toluene, and reconcentrated in vacuo. 
20 The crude haioketone was purified by flash 

chromatography (2:1 hexane: methylene chloride) and 
recrystallized from ethyl acetate and isooctane 
yielding 2-bromo-2- (4-f luorophenyl) -1- (4- 
methylthiophenyDethanone as an off-white solid (4 51 
25 g, 69 %): mp 108-111 °C. 1 H NMR (CDCI3) 300 mHz 5 
7.94 (d, J = 8.79 Hz, 2H), 7.60 - 7.50 <m, 2H) , 7 25 
(d, «J = 8.79 Hz, 2H), 7.10 (c, J = 8.67 Hz, 2H) , 6 34 
(s, IH) , 2.56 (s, 3 H) . 



Step 1; Preparation of 'j-iA. f lunrnp >] ^ n Y}} _ /f _ r 
methvlfihionh^ny l) -2-mArhv-irV.S 

To a solution of 2-bromo-2- (4-f luorophenyl) -1- (4- 
methylthiophenyDethanone from step 2 (0.70 g, 2.10 
mmol) in ethanol (20 mL) was added thioacetamide " (0 . 16 
g. 2.10 mmol) and the mixture was heated to reflux for 
20 hours. The reaction was cooled to room temperature 
and concentrated in vacuo and dissolved in methylene 
chloride. This solution was washed with NaHCQ 3 
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sacuraced solution and dried over Na2S04, filtered and 
reconcencrated in vacuo yielding a white crystalline 
solid. Flash chromatography of this solid (2:1 
methylene chloride :hexane) yielded 5- (4-f luorophenyl) - 
5 4- (4-methylthiophenyl) -2 -methyithiazole as a white 
solid (0.45 g, 68 %): mp 104-105°C. 1h NMR (CDC1 3 ) 
400 mHz 5 7.39 (d, J = 8.32, 2H) , 7.23 (dd, J = 8.80, 
5.14, 2H) , 7.15 (d, J = 8.32, 2K) , 7.00 (t, J = 8.80, 
2H), 2.74 (s, 3H), 2.47 { s, 3H) . MS (EI): m/z 316 ■ 
10 (M+H) . HRMS A = 0.000 mmu . 

Step 4; Preparation of 5- ( 4-f lnomohenvi ) -4- f d- 
inechvlsul ^onvlnhenvl) -2-m ethvlrhia?nU- 

To a solution of 2- (methyl) -5- (4-f luorophenyl) -4- 
15 (4-methylthiophenyl) thiazole from Step 3 (0.440 g, 
1.3 9 mmol) in methylene chloride (15 mL) at 0°C was 
added MCPBA (0.90 g of 67% peroxide content MCPBA, 
3.49 mmol) and the reaction was warmed to room 
temperature and let stand overnight . The crude 
20 reaction mixture was diluted with methylene chloride 
(70 mL) and the resulting solution was washed 
successively with NaKS03 solution (0.1 m) and NaHC03 
saturated solution, dried over Na2SC>4, filtered and 
concentrated in vacuo. The. crude product was purified 
25 -by flash chromatography .( 1 : 1 methylene 

chloride rhexane) and the product thus obtained was 
recrystallized from methylene "chloride and isooctane 
yielding 5- (4-f luorophenyl) -4- (4- 
methylsulfonylphenyl) -2-methylthiazole as clear 
30 colorless needles (0.274 g, 57%): mp 134-135°c. iH 
NMR (CDCI3) 400 mHz S 7.84 (d, J = 8.56 Hz, 2H) , 7.6S 
(d, J = 8.56 Hz, 2H), 7.28 (n, 2H) , 7.06 (t, J = 8.68, 
2H), 3.04 (s, 3H) , 2.76 (s, 3H) . MS (EI): m/z 348 
(MH+ ) ; HRMS A = -2.5 mmu . 
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15 



Example 21 




Br 



5 2 - ( 3 - [ 4 -Bromophenyl] propyl) -4 - (4- 

fluorophenyl ) ) - 5 - ( 4 - 
methylsulfoaylphenyl ) thiazole 

SCSP 1; Preparation of 4- r 4-hrnmnr.han^i \ 
10 thiohiryramiriP- 

To a solution of 4- ( 4 -bromophenyl ) butyramide 
(1.653 g, 6.827 nanol) in toluene (35 mL) was added 
Lawesson's reagent (1.381 g, 3.414 nunol) . The 
reaction was heated at reflux overnight, cooled to 
room temperature, and concentrated yielding an orange 
oil. Flash chromatography of this oil (1:1 
hexane .-methylene chloride with 1% acetic acid) yielded 
4- (4 -bromophenyl) thiobutyramide as off-white needles 
(0.196 g) : mp 104-105°C. 1h NMR (DMSO-d 6 ) 300 MHz 8 
20 9.33 (br s, 1H) , 9.12 .(br s, 1H) , 7.44 (d, J = 8.11 
Hz, 2H), 7.14 (d, J = 8.48 H z, 2H) , 2.56-2.41 <m, 
4K) , 1.95 - 1.85 (m , 2H) . 

Seep P^Tvrqcion of f?-r4-^ wl n n h»m/i i Pr » r vM _ 1 _ 

25 (4-£lU0r0Phenvl) ) -S- f . hinnh^^ r ■ 

To a solution of 2-bromo-2- (4-fluorophenyl) -1- (4- 
methylthiophenyDethanone (Example 1, step 3) (2.70 g, 
7.90 nunol) in acetonitrile (90 mL) and ethanol (10 mL) 
was added 4- (4 -bromophenyl) thiobutyramide from Step 

30 1, (1.4 g, 7.90 nunol) and the mixture was heated to 
reflux for 7 hours. The reaction was cooled to room 
temperature and let stand overnight. The crude product 
was concentrated in vacuo yielding an oil which was 
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purified by flash chromacography (i : i hexane : methylene 
chloride) yielding 2 - ( 3 - [ 4 -bromophenyl ] propy 1 ) - 4 - ( 4 - 
f luorophenyl) ) -5- ( 4 -mechylchiopheny! ) chiazole {1.4 g, 
36 %) as a clear colorless oil (ca. 90 % purity by 1h 
5 NMR) : lH NMR (CDCI3 ) 300 MHz 5 7.50-7.46 (m, 2H) " 7.41 
(d, J = 8.46 Hz. 2H>, 7.22 (d, J = 8.66 Hz, 2H) , 7.16 
(d. J = 8.66 Hz. 2H>. 7.10 (d, J = 8.26 Hz, 2H) , 6.97 
(t, J = 8.86, 2H), 3.03 (t, J = 7.45 Hz, 2K) , 2.74 (t, 
J = 7.45 Hz, 2H) , 2.49 <s. 3H) , 2.20 - 2.09 (m, 2H) . 
10 MS (EI): m/z 529, 531 (M+) 497, 499. HRMS A = -2.1 
mmu . 



SCep 1 Preparation of 2 - H - r ^ -hr omnnhonvl I nrnnvl ) - 

4-f4-flimr oDhpnvl ) ) -5- (4- 
• 15 methyl sulfonvlohenvl) r.h iazolp; 

To a solution of 2- (3- [4 -bromophenyl] propyl) -4- 
( 4 -f luorophenyl) ) -5- (4-methythiophenyl) thiazole from 
Step 2 (0.20 g, 0.48 mmol) in methylene chloride (5 
mL) at 0°C was added MCPBA (0.17 g of 67% peroxide 

20 reagent, 0.65 mmol) and the solution was warmed to 
room temperature and let stand overnight. The 
reaction mixture was diluted with methylene chloride 
(50 mL) , was washed successively with NaKS03 solution 
(0.1 M) , and NaHC03 saturated solution, dried over 

25 Na2S04, filtered and concentrated in vacuo. The 

product was recrystai*Lzed from methylene chloride and 
isooctane yielding 2- (3- [4 -bromophenyl] propyl) -4- (4- 
f luorophenyl ) ) -5- (4-methylsulf onylphenyl) thiazole as a 
white crystalline solid (0.113 g, 44%): mp 132-133°C. 

30 lH NMR (CDCI3) 300 MHz 5 7.86 (d, J = 8.46 Hz, 2u) , 

7.49 - 7.40 (m, 6H) , 7.11 - 7.08 (m, 2H) , 7.01 (t, J = 
8.66 Hz, 2H) , 3.08 - 3.03 (m, 5H) , 2.75 (t, J = 7.45 
Hz, 2H) , 2.18 (m, 2H) . MS (EI): m/z 529,5311 (M+) . 
HUMS A = -3.117 mmu. 
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4 - ( 4 - Fluor ophenyl ) -5 - ( 4 - 
methyl sulfonylpheayl )thiazole 

Step 1: Prpnaration of 4- < d-f l uoroohgnyl) ) _s_ (A _ 
mer-hvlfhinnhpnvl ^^ hia?n^^ 

To a solution of formamide (3.4 g, 3.0 mi,, 75.5 
mmol) in diethyl ether was added, with ice bath 
cooling and stirring solid, phosphorous pentasulfide 
(2.35 g, 5.3 mmol) in several portions. The reaction 
was refrigerated at 5°C for 72 hours, warmed to room 
temperature and stirred for an additional 16 hours. 
The ethereal solution of resulting thiof ormamide was 
decanted from the reaction mixture and used -as is". 
One half of this ethereal solution was concentrated in 
vacuo The resulting straw colored oil was diluted 
with acetonitrile (10 raL) and cooled to 0°C (ice 
bath). Solid 2-bromo-l- (4-f luorophenyl) -2- (4- 
methylthiophenyl) ethanone (Example 1, step 3) (0.518 
g, 1.53 mmol) was added and the reaction was stirred 
at room temperature for 8 days. The reaction mixture 
25 was concentrated in vacuo, diluted with methylene 

chloride and washed successively with NaHC0 3 saturated 
solution, and brine, dried over Na 2 S0 4 , filtered and 
reconcentrated in vacuo. The crude thiazole was 
purified by flash chromatography (1:1 hexane: methylene 
chloride ) yielding 4 - ( 4 - f luorophenyl } ) -5 - ( 4 - 
methylthiophenyl) thiazole as a clear viscous oil (0.37 
g. 80%): 1H NMR (CDCI3) 300 MHz 5 8.75 (s, 1H) , 7.52 



20 



30 
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30 



(dd, J = 8.87, 5.47 Hz. 2H) . 7.22 (d. J = 3.63, 2H) , 
7.17 (d, J = 8.63, 2H) , 6.98 (t, J = 8.87 Hz, 2H) , 
2.45 (s, 3H) . MS (EI): m/e 301 (M+). HFJ4S A = 5.063 



mmu 



Seep 2; Preparation of 4- r 4-f lnnrnnhmvi i -5- ia. 
methvlsulfonvlnhPnv! IrH^nlp- 

To a solution of 4- (4 -f luorophenyl ) ) -5- (4- 
methylthiophenyl) thiazole from Step 1 (0.35 g, 1.16 

10 mmol) in methylene chloride (12 mL) at 0°C was added 
MCPBA (0.75 g of 67% peroxide content reagent, 2.90 
mmol). The solution was warmed to room temperature 
and stirred overnight. The reaction was diluted with 
methylene chloride (40 mL) and this solution was 

15 successively washed with NaHS03 solution (0.1 m) and 
NaHC03 saturated solution, dried over Na2S04, filtered 
and concentrated in vacuo. The product was 
recrystallized from methylene chloride and isooctane 
yielding 4- (4-f luorophenyl) -5- (4- 

20 methylsulfonylphenyl) thiazole as long pale yellow 

needles (0.253 g, 65%): mp 138-139°C. 1h NMR (CDC1 3 ) 
300 MHz 5 8.89 <s, 1H) , 7.91 (d, J = 8.68, 2HJ , 7.55 
(d. J = 8.68, 2H), 7.48 (dd, J = 9.06, 5.28Hz, 2H) , 
7.03 (t, J = 9.06 Hz, 2 H) , .3.09 (s, 3H) . MS (EI): 
25 m/z 333. (M+) . HRMS A = -5.342 mmu. 

Example 23 




4- (4-Pluorophenyl) -5 - ( 4 -methylsulf onylphenyl ) 
2 -trif luoromethy 1 thiazole 
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St 59 3, ; — Preoara cion of 4- f 4 - f luoronhenvl ' -5- f 4 - 
mechvithiophenv l ) - 2 -tr i f luoromechvl r,hia?oi , P ; 

To a solution of crif iuoroacecamide (13.7 g, 
121.2 mmol) in coluene (30 mL) was added solid 
5 phosphorous pencasulf ide (5.4 g, 12.1 mmol) and the 
mixture was heated to reflux for 60 hours. The 
resulting orange "coarse" suspension was cooled to 
room temperature and pulverized to form a fine 
suspension. 2-3romo-l- (4-f luorophenyl) -2- (4- 
10 methylthiophenyl ) ethanone (Example 1, Step 3) (1.53 g, 
4.50 mmol) was added in one portion to the toluene 
suspension (7.5 mL, ca. 30 mmol of theory). This 
suspension was heated to reflux for 1.5 hours, cooled 
to 50°C, and 1.0 N HC1 solution (1 mL) was added 
15 carefully. The solution was reheated to reflux for 1 
hour more. This reaction was cooled to room 
temperature and let stand overnight. To this solution 
was added 2 N NaOH solution until the exotherm 
subsided and the reaction was stirred for 1 hour 
20 longer. The resulting black suspension was diluted 
with methylene chloride and washed with NaHC03 
saturated solution, dried over Na2S04 / filtered and 
concentrated in vacuo yielding an orange oily semi- 
solid. This crude intermediate was purified by flash 
25 chromatography with 3:1 hexane : ethyl acetate and 9:1 

hexane: methylene chloride yielding 4- (4-f luorophenyl) - 
5- (4 -methylthiophenyl) -2-trif luoromethylthiazole (1.1 
g, 72%) as a pale brown oil: lH NMR (CDCI3) 300 MHz 5 
7.52 (dd, J = 5.28, 9.06, 2H) , 7.24 (m, 4K) , 7.01 (t, 
30 J = 8.68 Hz, 2H), 2.51 (s, 3H) . MS (EI): m/z 369 
(M+H) . HRMS A = -1.446 ramu. 



Step 2: Preparation of 4 - ( 4- f luoroph enyl ) -S- <a - 
meChvlsul f onvlohenvl) 
35 To a solucion of 2-trif luoromethy 1-5- (4- 

fluorophenyl) ) -4- ( 4 -methylthiophenyl) thiazole from 
Step 1 (1.10 g, 3.30 mmol) in methylene chloride (30 
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mL) at 0°C was added MCPBA (2.10 g of 67% peroxide 
content reagent, 8.20 mmol) in three portions over 2 
hours. After 3 hours total reaction time, the 
reaction was diluted with methylene chloride (150 mL) 
5 and the solution was washed with NaHS03 solution (0.1 
M):NaHC03 saturated solution (1:1 ration 3x50 mL) , 
dried over MgS04, filtered and concentrated in vacuo. 
The resulting solid was recrystallized from methylene 
chloride and isooctane yielding 4- ( 4-f luorophenyl) -5- 

10 (4-methylsulfonylphenyl) -2- trif luoromethy Ithiazole as 
opaque white crystals (1.1 g, 90%): mp 168-170°c. iH 
NMR (CDC1 3 ) 300 MHz 5 7.97 (d, J = 8.84, 2K) , 7.57 (d, 
J = 8.84, J = 8.84, 2H) , 7.47 (dd, J = 8.85, J = 5.16, 
2K) , 7.04 (t, J = 8.85 Hz, 2H) , 3.11 (s, 3H) ; "F NMR 

15 (CDCI3) 300 MHz 5 -61.55, -111.42. MS (EI): m/z 402 
(MH+) . HRMS A = 1.93 8 mmu. 

Example 24 




4 - { 4 -Fluorophenyl ) -5- ( 4 -methylsulf onylphenyl ) - 
2- (2-thienyl) thiazole 



25 Steo 1; Preparation of 4- ( 4 -f In orophenyl ) -S- ( 4- 
methvlthioohenvl ) -2 - ( 2 -thie nvT ) thiazol a t 

To a solution of 2-bromo-l- (4-f luorophenyl) -2- ( 4- 
methylthiophenyl) ethanone (Example 1, Step 3) (0.24 9 
g, 0.73 4 mmol) in ethanol (9 mL) was added thiophene- 

3 0 2-thiocarboxamide (0.110 g, 0.771 mmol) and the 

mixture was heated to reflux 14 hours. The reaction 
was cooled to room temperature, diluted with ethyl 
acetate (50 mL) and this solution washed successivelv 
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w.th Na 2 C0 3 (10 % solution. 3x20 mL ) and brine, dried 
over Ma 2 S0 4 , filtered and concentrated in vacuo 
yielding an orange crystalline solid. This solid was 
purxfxed by flash chromatography (9:1 hexane:ethvl 
5 acetate) yielding 4- ( 4-f luorophenvl) -5- (4 _ 

methylthiophenyl)-2-(2-thienyl]thlazole (0.228 g 82*) 
as a v^cous yellow oil: l H NMR (CDC1 3 ) 300 MHz 8 
7-53-7.58 (m, 3H) . 7.40 (dd, J = 5.29. 1.17 Hz, lH) 
7-28 {d. J = 8.30 Hz, 2H). 7.19 (d. J = 8 .30 Hz 2H)' 
10 7.09 (dd, J=4 .91, 3.78 Hz , IH, , 7.00 (t, J = 8 68 

Hz, 2H), 2.50 (s, 3H). MS (EI): m /e383 <M+>. HRMS 
A = 0.1 mmu . 



15 



20 



25 



30 



Preparation of 4- m - ^- p , ornr , h<a ^., x _ c _ , , 
mechvl fonvlphfaw -, , _ ? _ (7 _ rlyi . mr , , ,. p . n _ r|] 

To a solution of 2- (2-thienyl) -4- (4- 

fluorophenyl,-5-(4-methyithiophenyl)thia Z ole from Steo 
1 (0.20 g. 0.52 mmol) in methylene chloride (5 mL) 
MCPBA was added at 0°C ( 0.27 g of 67 % peroxide 
content MCPBA, l.i mmol) and the reaction was warmed 
to room temperature. The crude reaction mixture was 
diluted with methylene chloride (50 mL) and the 
resulting solution was washed successively with NaHS0 3 
solution (0.1 M), N aHC0 3 saturated solution and brine 
dried over Na 2 S0 4 , filtered and concentrated in vacuo' 
The crude product was recrystallized from methylene 
chloride and isooctane yielding 4- (4-f luoroohenyl) -5- 

(4-methylsulfonylphenyl) -2- (2-thienyl, thiazole as a 
pale green solid (0.170 g. 79%): mo 194-195°C i H 
NMR (DKSO-dfi) 400 MHz S 7.90 (d, J = 8.30 Hz, 2F> " 58 

(d. J = 3.91 Hz, IH), 7.55-7.50 (m, 4H) , 7.45 (d " J - 
3-91 Hz. IH), 7.13-7.H ( m , l H ) , 7.04 (t, J = 8 79 Hz 
2H). 3.09 (s, 3H). MS (EI): m/z 415 (MH+) . HRMS A =' 
0 , 9 mmu . 
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Example 2 5 




S c 



5 2- C5-Bromo-2-thienyl) -4- (4-f luorophenyl ) -5- ( 4- 
methylaulfonylpheiiyDthiazole 

To a solution of 4- (4-f luorophenyl) -5- (4- 
methylthiophenyl)-2-{2-thienyl]chiazole (Example 24 
10 Step 1) (0.057 g, 0.149 mmol) suspended in acetic acid 
(2 mL) and methylene chloride (2.0 mL) was added 
excess bromine in acetic acid (1.4 M, 0.51 mL. 0.714 
mmol). The reaction was concentrated in vacuo, 
diluted with ethyl acetate, and washed successively 
15 with NaHS0 3 solution (0.1 M), NaHC0 3 saturated 

solution and brine, dried over Na 2 S0 4 , filtered and 
reconcent rated in vacuo. The resulting compound was 
diluted with methylene chloride (1 mL) and MCPBA 
(0.064 g of 67%. peroxide reagent, 2.48 mmol) and let 
20 stand for 4 hours. The crude reaction mixture was 
diluted with methylene chloride (50 mL) and the 
resulting solut^n was washed successively with NaHS0 3 
solution (0.1 M) , NaHC0 3 saturated solution and brine 
dried over Na 2 S0 4 , filtered and again concentrated in 
25 vacuo. The crude product was recrystallized from 

methylene chloride and iscoctar.e yielding 2-(5-bromo- 
2-thienyl) -4- (4-f luorophenyl) -5- (4- 

methylsulfonylphenyD-thiazole as fine yellow needles 
(0.039 g, 53 %) : mp 190-191°C. * 1 H NMR ( C DC1 3 ) 300 MHz 
30 5 7.89 (d, J = 8.46 Hz, 2H) , 7.54 (d. J = 8.46 Hz, 

2H), 7.49 (m, 2H) , 7.30 (d, J = 4 .03 Hz, 1H) , 7.08 (m 
1H), 7.04 (t, J = 8.66 Hz, 2H) , 3.09 (s, 3H) . MS 
(EI) : m/ z 496 (M+H) . 
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15 



20 



Example 2 6 



Q> _..o 

H-iC' 




30 



4 - ( 4 -Fluorophenyl ) -5- ( 4 -methylsulf onylphenyl ) - 
2- (3-pyridyl) thiazole 

StirrSd SOlUCi ° n of l-^-fluorophenyl)-2-( A - 
methylthiophenyDethanone (Example 1, step 3) (is 00 " 
g, 57.62 mmol) in methylene chloride (500 mL) at: 5°c 
(zee-bath) was added MCPBA (29.64 c ea rt* 
ca in g ' ca * S7% Peroxide, 

ca. 113 mmol), portionwise over 30 minutes The 

solution was warmed to room temperature. The reaction 
solution was stirred vigorously with N aHSC 3 solution 
for 10 minutes to quench any unreacted MCPBA The 
layers were separated and ethyl acetate was added to 

fol ln l iSSOlUti ° n ° f Che P-cipitate which began to 
form. The partial suspension was filtered and the 
solid saved. The organic phase was washed 
successively with NaHC0 3 solution and brine, d^ied 
over Na 2 S0 4 , and diluted with isooctane until a solid 
began to precipitate. More solid precipitated upon 
removal of most of the solvent in vacuo. All or the 
precipitates were combined vielding l- (4 - 

fluorophenyl)-2 ( 4-methylsulfonylphenyl,ethanone (14 5 
ff. 86 %). mp 182-183-C. 1 H NMR (CDC1 3 ) 300 MHz 5 8 04 

(dd. J = 5.24, 8.46, 2H), 7.9 2 (d , j = 8 . 26 ^ ' 
-6 (d, , = 8 .46 H 2 , 2H), 7 . 17 (t , J=8 . 46 , ; H H) ' 

ifi::^:- 3 - 05 ^ 3 "- ^ — — — 
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Sr. gr> 2: Pre paration o£ 2-bromo-l- ( 4 - f luoroohenv 1 » -2- 
f 4-mpr.hvlsu lf onvlphenvl ) ethanone : 

To a stirred siurr-y of 1- (4-f luorophenyl) -2- (4- 
5 mechylsulf onylphenyl) ethanone from Seep 1 (3.03 g, 
10.3 8 mmol) in acetic acid (40 mL) was added HBr in 
acetic acid (2 mL, 48% by wc.) and bromine (0.64 mL., 
1.99 g, 12.45 mmol). Within minutes the slurry became 
homogeneous. After 1 hour, the reaction was 

10 concentrated in vacuo, diluted with methylene chloride 
and reconcentrat ad in vacuo yielding 2-bromo-l- (4- 
f luorophenyl) -2- (4-methylsulf onylphenyl) ethanone as a 
tan solid (3.53 g, 95 %) which could be used without 
further purification: mp 140-141°C / lr d NMR (CDCI3) 

15 300 MHz 5 8.05 (dd, J = 5.16, 8.84 Hz, 2K) , 7.96 (d, J 
= 8.43 Hz, 2H) , 7.75 (d, J = 8.48 Hz, 2H) , 7.17 (t, J 
= 8.48 Hz, 2H) , 6.29 (s, 1H) , 3.06 ( s, 3H) . MS: m/e 
371/373 (MH+) . HRMS A = 5.5 mmu. 

20 Step 3: Preparation of 4- f 4 - f lUQTTQPhenvl ) -5- f 4- 

methvlsulf onvlohenvl ) -2- (3 -pvridvl ) thiazole : 

To a solution of 2-bromo-l- (4 -f luorophenyl) -2- ( 4- 
methylsulf onylphenyl) ethanone from Step 2 (0.73 2 g, 
.1.97 mmol) in acetonitrile (20 mL) was added 

25 thi ©nicotinamide ( 0.273 g, 1.97 mmol) with stirring. 
The resulting solution was heated to reflux for 1 hour 
and additional 2-bromo-l- ( 4- f luorophenyl) -3- 
(methylsulf onylphenyl) ethanone (0.031 g, 0.05 mmol) 
was added and stirred at reflux for an additional 

30 hour. The reaction was cooled to room temperature and 
concentrated in vacuo yielding an orange semi-solid. 
This was purified by flash chromatography (2:1 
hexane:ethyl acetate with 1% acetic acid). The product 
fractions were combined, toluene added, and the 

35 resulting solution reconcentrated in vacuo yielding 4- 
( 4 -f luorophenyl) -5- (4-methylsulf onylphenyl) -2 - (3- 
pyridyD thiazole as a pale yellow crystalline solid 
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(0.351 g, 43%): mp 143-146°C. 1 
8 9 .20 (d, 



H NMR (CDC1 3 ) 400 MHz 



la. J = 1.81 Hz, IK). 8.68 (dd. J = 1.46. 4.89 
Hz, 1H), 8.30 (dt. J = 2.00, 9.42 Hz, 1H) , 7.91 (d J 
= 8.55 Hz, 2K), 7.60-7.52 (m, 4H) , 7.42 (m, 1), 7 05 
(C J = 8.70 Hz. 2H), 3.10 (s, 3H) . MS (EI): m / 2 4 i 0 
(M+) . HRMS A = -4.3 mmu. 



Example 27 



10 




15 



20 



25 



30 



2 - ( Cyanome tHy 1 ) - 4 - ( 4 - f luoropheny 1 ) - 5 - ( 4 - 
methylsulf onylphenyl ) thiazole 

Step 1; prpn^an-nr. of ?- f ^ non^t-Hyf) ./, . f „ _ 

To a solution of 2-bromo-l- (4-f luorophenyl) -2- ( 4- 
methylsulfonylphenyDethanone (Example 26, step 2) 
(0.249 g, 0.734 mmol) in ethanol (9 mL) was added 2- 
cyanothioacetamide (0.077 g, 0.771 mmol) and the 
solution was heated to reflux for 14 hours. The 
reaction was cooled to room temperature, was 
concentrated in vacuo and the residue was dissolved in 
ethyl acetate. This solution was washed successively 
w it h Na 2 C0 3 (10% solution) and brine, dried over 
Na 2 S0 4 . filtered and reconcentrated in vacuo yielding 
an orange crystalline solid. The solid was purified" 
by flash chromatography (4:1 hexane: ethyl acetate) 
yielding 2- (cyanomethyl) -4- (4-f luorophenyl) -5- (4- 
methylthiophenyl) thiazole as very fine pink crystals 
(0.090 g, 36%): mp 118-119°C. 1 E NMR (CBCI3 ) 400 MHz 
5 7.50 (d, J = 5.38, 2H), 7.47 (d, J = 5.38, 2H) , 
7.24-7.18 (m, 4H) , 7.00 (t, J = 8.80. 2H) , 4.16 (s. 
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2H) , 2.50 <s, 3H) - MS (EI): m/z 340 (M-). HRMS A = 
2 . 7 mmu . 

.qron 2: Preparation of 2-fc/anomet:hvl)-4-f4- 
5 £ luoroohenvl) -5- f 4 -methvlsulf onvlohenvl ) thiazole : 
To a solution of 2-cyanomethyl-4- (4- 
f luorophenyl) -5- { 4-methylthiophenyi) thiazole from Step 
1 (0.08 g, 0.2 4 mmol) in methylene chloride (3 mL) at 
0°C was added MCPBA (0.13 g of 67 % peroxide content 

10 MCPBA, 0.4 3 mmol) and the reaction was warmed to room 
temperature. The crude reaction mixture was diluted 
with methylene chloride (50 mL) , washed successively 
with NaHS03 solution (0.1 M) , NaHC03 saturated 
solution, and brine, dried over Na2S04, filtered and 

15 concentrated in vacuo. The crude product was 

recrystallized from methylene chloride and isooctane 
yielding 2- ( cyanomethy 1 ) -4- ( 4- f luorophenyl) -5- (4- 
methylsulf onylphenyl) thiazole as light orange needles 
(0.064 g, 72%): mp 151-152°C. lH NMR (CDCI3 ) 400 MHz 

20 5 7.92 <d, J = 8.79, 2H) , 7.52 ( d, J = 8.79, 2K) , 

7.44 (m, 2H) , 7.03 (t, J = 8.30, 2H) , 4.17 (s, 2H) , 

3.09 (s, 3H) . MS (EI); m/z 373 (M+H) . HKMS A = 4.8 
mmu . 

25 Example 2 8 




4 r { 4 -F luorophenyl ) -5 - ( 4 -methyl su If onylphenyl ) - 
30 2 -methyl thiazole 

To a solution of 2-bromo-l- ( 4-f luorophenyl) -2- ( 4- 
methylsulf onylphenyl) ethanone (0.43 7 g, 1.18 mmol) 
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10 



15 



(Example 26, Step 2) in acetonitriie (10 mL) was added 
thioacatamide (0.088 g, 1.13 mmol) and the solution 
was heated to reflux (2 hours) until all solid 
dissolved. The reaction was cooled to room 
temperature. The acetonitrile was removed in vacuo 
and the resulting product precipitated from methanol 
by the addition of water yielding 4 - (4-f luorophenyl ) - 
5- (4 -methyl sulfonylphenyl) -2 -methylthiazole (0.226 g, 
55 %, ca. 85% purity by lH NMR) : mp 229-233°C. 1h NMR 
(CDC1 3 ) 300 MHz 5 7.98 (d, J = 8.11 Hz. 2H ), 7.66-7.61 
(m, 2H) , 7.52 (d, J = 8.48 Hz, 2H) , 7.13 (t, J = 8.48 
Hz. 2H), 3.31 (s, 1H) , 3.10 { s. 3H) . MS (EI- 
thermospray) : m/z 348 (M+) . HRMS A = -2.3 mmu. 

Example 2 9 

Q, ,.o 

H 3 C 




20 



30 



4 - ( 4-Pluorophenyl ) -5 - ( 4 -methyl sulfonylphenyl ) - 
2 -ben zyl amino thiazole 



To a solution of 2-bromo-l- (4-f luorophenyl) -2- ( 4- 
methylsulfonylphenyl) ethanone (Example 26, Step 2) 
(0.415 g, 1.12 mmol) in isopropanol (12 mL) was added 
25 N-benzyl thiourea (0.186 g, 1.12 mmol). The solution 
was heated to reflux (30 hour=), cooled to room 
temperature and let stand for 7 days. The resulting 
suspension was concentrated in vacuo. The resulting 
residue was suspended in methylene chloride (100 mL) 
and washed with NaHC03 saturated solution (3x10 mL) , 
dried over sodium sulfate, filtered and reconcentrated 
in vacuo yielding 4- (4-f luorophenyl) -5- (4- 
methylsulfonylphenyl)-2-benzylaminothiazole as a pale 
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yellow solid (0.34 g, 69%): mp 112°C. lK NMR (CDC1 3 ) 

400 MHz 5 7.74 (d, J = 8.56 Hz, 2H) , 7.43-7.25 (m, 

10H), 6.92 (t, J = 8.56 Hz, 2H) , 4.33 (s, 2H) , 3.02 

(s, 3H) . MS (El-thermospray ) : m/z 439 (MK+) . HRMS A 



Example 3 0 



H 3 C 




10 

4- (4-Fluorophenyl) -5- ( 4 -methyl sulf ony lphenyl ) - 
2 - ( 1 -piper idinyl ) thiazole 

To a solution of 2-bromo-l- (4-fluorophenyl) -2- (4- 

15 methylsulfonylphenyDethanone (0.462 g, 1.24 mmol) 
(Example 26, Step 2) in ethanol (10 mL) was added 
piperidine thiocarboxamide (0.198 g, 1.37 mmol) and 
the solution was heated to reflux for 14 hours. The 
reaction was cooled to room temperature and 

20 concentrated in vacuo yielding a foam. This foam was 
dissolved in methylene chloride and washed 
successively with NaHC03 saturated solution (3 
portions) and brine, dried over Na2S04, filtered and 
reconcentrated in vacuo yielding 4- (4-fluorophenyl) -5- 

25 (4-methylsulfony lphenyl) -2- ( 1 -piper idinyl ) -thiazole 
(0.371 g, 72%) as a yellow-green fluffy solid: mp 
173-175 C C, 1H NMF. (CDC1 3 ) 400 MHz 5 7.77 (d, J = 8.56 
Hz, 2H), 7.46 (dd, J = 5.60. 8.80), 7.38 (d. J = 8.56 
Hz, 2H), 6.99 (t, j = 8.80 Hz, 2H) , 3.53 (s (broad), 

30 4H), 3.05 (s, 3H), 1.70 (s (broad), 6H) . MS (EI): m/z 
417 (MH+) . HRMS A = -1.5 iranu. 
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Example 31 




5 4 - ( 4 -Fluorophenyl ) -5 - ( 4 -aethylsul f ony Iphenyl ) - 

2- ( 1 -propylamine) thiazole 

To a solution of 2-bromo-l- ( 4-f luoroohenyl ) -2- (4- 
methylsulfonylphenyDethanone (0.346 g, 0.932 mmoi ) 
10 (Example 26, Step 2) in ethanol (15 mL) was added N- 
propylthiourea (0.116 g. 0.979 mmol) with seizing 
The resulting solution was heated to reflux for 24 
hours. The reaction was cooled to room temoerature 
and concentrated i. vacuo. The residue was dissolved 
« methylene chloride, washed successively with Na 2 C0 3 
(10 % solution) and brine, dried over Na 2 S0 4 . 
filtered and reconcentrated in vacuo yielding 4-(4- 
f luorophenyl) -5- (4-methylsulfonylphenyl) -2- (i- 
propylamine) thiazole as a -yellow crystalline solid 

Z l\ g ' 76%): mp 181 - 182 °C- »H «r (dmso-^, 400 
HHz 5 7.97 (t, J = 5.37 Hz, 1 H , , 7.78 (d, J = 8 79 H z 

2H), 7.42 (dd, J = 5.86, 8.79, 2K ) , 7.37 (d, J = 8 79 

2H), 7.15 (t { J = 8.79 Hz, 2H) , 3.21 (q, J = 6 84 

2H), 3.18 (s, 3H), 1.60 (m, 2H) , 0.91 (t, J = 7 33 

25 3H). MS (EI): m /z 390 ( M+ ) . HRMS A = 2 4 mnru 
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Example 3 2 




5 4 - [4 - ( 4-Fluorophenyl ) - 2- ( 2 - chloropheny 1 ) -5- 

thiazolyl] benz enesul f onami de 

To a solution of the methyl sulfone (Example 16) 
(0.21 g, 0.47 mmol) in tetrahydrofuran (THF) (5 mL) at 

10 0°C under nitrogen was added 2 M n-butyl magnesium 
chloride in THF .(1.0 mL, 2.0 mmol) slowly, via 
syringe, and the mixture was stirred at 0°C for 3 0 
minutes and then at room temperature (25°C) for 2 
hours. After cooling to 0°C, a 1.0 M solution of 

15 triethyl borane in THF (2.5 mL, 2.5 mmol) was added 
and the mixture was warmed to room temperature and 
stirred for 2 hours, and then heated to reflux 
overnight (18 hours). After cooling to room 
temperature for 3 hours, water (3 mL) was added 

20 followed by sodium acetate (1.2 g) and hydroxylamine- 
O-sulfonic acid (0.82 g> . After stirring at room 
temperature overnight, the mixture was poured into 3 
volumes of ethyl acetate, and the organic layer washed 
with water and brine and dried over MgS04 . After 

2 5 solvent removal, the white solids (a mixture of 

product and starting material ) was recrystallized from 
ethyl acetate/hexane to provide 0.11 g of a white 
solid. Anal. Calc'd for C21H14N2O2S2FCI : C, 56.69; 
H, 3.17; N, 6.30. Found: C, 55.99; H, 2.97; N, 6.15. 



30 
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Example 3 3 




h 3 c 

2 ~ £ ( 3 ' 5-Dichlorophenoxy)methyl ) -4 - ( 4- 
fluoropheayl ) -5- [4- 
(metiiylsulfonyl ) phenyl] thiazole 

SCeD 1- Prppararinn of 7- ((7. e;_ 

methyl rTy onhenvl )rhi fl7 ^-|^. 

A solution of l-(4-fluorophenyl)-2-(4- 
*ethylthiophenyl)-2-bromoethanone, (Example 1, Step 3 ) 
(4.01 g, H.8 mmol) and 3 , 5-dichlorophenoxy 
15 thioacetamide (2.80 g, 11.9 mmol) in 20 «L of 

acetonitrile and 10 mL of ethanol was heated to reflux 
for 1.2 hours. The solution was diluted with 
methanol, cooled to 0°C in an ice bath and a 
precipitate formed that was removed by filtration to 
provide pure 4- (4-f luorophenyl) -5- (4- 
methylthiophenyl) -2- ( (3,5- 

dichlorophenoxy) methyl ) thiazole (4.19 g; 74%) which 
was used directly in the next step: mp 104 . 5-105 . 0°C; 
Mass spectrum M+H=476. 



Step ?• Prpnarppinii of 2- f M =i- 

tiich 1 orophenoxv ) mprhvl ) -4 - (a _ f 1 u ornnhon> , _ e M 

methvl qnlfnnvlnhPnvl ) rhia 7 „l~. 

A dichlorome thane (30 mL) solution of the 
thiazole from Step 1 (4.06 g, 8 .52 mmol) was treated 
with ^-chloroperoxybenzoic acid (5.98 g. 17. 06 mmol) 
and stirred at room temperature for 0.75 hour. The 
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solution was washed successively with 10% aq . NaHS0 3 
10% Na 2 C0 3 , dried over anhydrous MgS0 4 . filtered and' 
concentrated in vacuo to give a whice solid. 
Recrystallization from a mixture of dichloromethane 
5 and isooctane afforded 2.50 g (58%) of pure 2-((3, S - 
dichlorophenoxy ) me thy 1 ) -4 - ( 4 - f luoropheny 1 ) - 5 - ( 4 - 
methylsulfonylphenyllthiazole as a white solid- mp 
171-173°C; 1 H NMR (CDCI3) 300 MHz 7.88 (d, J= 8 5Hz 
2H). 7.54 ( d . J= 8.5Hz, 2H) . 7.50-7.40 Cm, 2H) , 7 07- 
10 6.90 <m, 5H), 5.37 ( s , 2H) , 3.08 (s. 3H) ; 19 F NMR 
(CDCI3) 112.53 (m). High resolution mass spectrum 
Calc-d. for C 23 H 1S C1FN0 3 S2 (MH + ) : 506.9933.- Found - 
506.9932. 

15 Example 34 



H 2 N 




20 



25 



30 



4- [2- ( (3, 5 -DichloroEhenoxy) methyl) -4.(4. 
flnorophenyl)-5-tHia 2 olyl]benzenesulfonamide 

To a solution of 2- ( (3 , 5-dichlorophenoxy ) methyl ) - 
4- (4-fluorophenyl) -5- ( 4-methylsulf onylphenyl ) thiazole 
(Example 33) (0.508 g, l.o mmol) in thf (5 mL) ' at O o c 
under nitrogen was added 2.0 M n-butyl maonesium 
chloride in THF (1.6 mL, 3.2 mmol) slowly, via 
syringe, and the mixture stirred at 0°C for 3 0 minutes 
and then at room temperature (25°C) for 2 hou-s After 
cooling to 0«C, a 1.0 M solution of triethyl borane in 
THF (5 mL, 5 mmol) was added and the mixture was 
warmed to room temperature and stirred for 2 hours 
and then heated to reflux for 36 hours. After cooling 
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10 



15 



to room temperature ai*5 Stirring for 3 hours, wacer (3 
mLJ was added followed by sodium acetate (1.2 g) and 
hydroxylamine-O-sulfonic acid (0.32 g) . Afcer stirring 
at room temperature overnight, the mixture was poured 
into 3 volumes of ethyl acetate, and the organic laver 
washed with water and brine and dried over MgS0 4 . 
After solvent removal, the white solids (a mixture of 
product and starting material) were purified by flash 
chromatography on silica gel using 30% ethyl 
acetate/70% hexane to provide 4- [4- ( 4-f luorophenyl ) -2- 
( (3 , 5-dichlorophenoxy ) methyl) -5- 

thiazolyljbenzenesulfonamide as a white solid (0 147 
g): Anal. CalCd for C 22 H 15 N 2 0 3 S 2 FC1 2 : C, 51.87; H, 
2-97; N, 5.50. Found: C. 52.19; H, 2.84; N, 5.40 

Example 35 




20 



30 



2-(2-Chloroplienyl) -4-(2-f luorophenyl) -5-(4- 
methylsulfonylphenyl)thiazole 



Step 1- P r-^ r?ri - on of ^-f ? . f1linrftwtlatrt1! , f1 
IPSthYl rhi nnhenvl ) m-^ pgno-i r- aHH. 
25 Acetic anhydride (60 ml,) , 4- 

(methylthio)benzaldehyde (7.05 g, 44 mmol), 2- 
fluorophenylacetic acid (7.79 g. 50.5 mmol), and 
triethylamine (5.50 g. 54.5 mmol) were heated to 
reflux for 1.75 hours. The reaction was cooled to 
90°C, and water (100 mL) was added cautiously. This 
caused the solution to reflux vigorously and the 
temperature to rise to 135°C. A yellow precipitate 
formed and after cooling to room temperature the so^d 
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was collecced by filtration, washed with water, and 
recrystallized from toluene to provide 2 - ( 2 - 
f luorophenyl ) -3 - ( 4 -methyl thiophenyl ) propenoic acid as 
yellow needles (7.98 g, 63%): mp 151 . 5-156 . 0°C . Ik 
5 NMR {CDCI3 ) 300 MHz 8.01 (s, 1H) , 7.41-7.00 (m, 8H) , 
2.43 (s, 3H) . 19 F NMR (CDCI3) -113.40 <m) . Mass 
spectrum M+H + =289. 

Steo 2: Preparation of 1 - f-2 - f luoro nhenvl ) -2 - ( a - 

10 methvlthiophenvl ) ethanone : 

A solution of 2- (2- f luorophenyl) -3- (4- 
methyl thiophenyl ) propenoic acid from Step 1 (7.86 g, 
27.3 mmol) and triethylamine (2.80 g, 27.7 mmoi) in 22 
mL. of anhydrous toluene was cooled to 0°C and treated 

15 with diphenylphosphoryl azide (7.73 g, 28.1 mmol). 

The solution was stirred at 0°C for 20 minutes and at 
room temperature for 3.50 hours. The reaction was 
poured into water, extracted with ether, dried over 
magnesium sulfate, and concentrated in vacuo to remove 

20 the ether. The remaining toluene solution was heated 
to reflux and a vigorous evolution of gas occurred. 
After 0.75 hours, 11 mL of te-rt-butyl alcohol was 
added to the reaction. After an additional twenty 
minutes, concentrated hydrochloric acid (5 mL) was 

25 added slowly and the reaction was heated at 90 °C 

overnight (14 hours) . The solution was cooled to room 
tempofsature and diluted with ethyl acetate, washed 
with saturated aqueous NaHC03 , brine, dried over 
anhydrous MgS04 , filtered and concentrated in vacuo to 

3 0 provide a brown solid that was purified by 
crystallization from ether to afford 1- (2- 
f luorophenyl) -2- (4 -methylthiophenyl ) ethanone as a 
yellow solid (4.60 g, 65%): mp 58-59. 5°C. 1h NMR 
(CDCI3) 300 MHz 7.84 (m, 1H) , 7.52 (m, 1H) , 7.23-7.08 

35 (m, 6H) , 4.25 (d, J=2.6Hz, 2H) , 2.46 (s, 3H> . 19f MR 
(CDCI3) -108.51 (m) . Mass spectrum M+H+=261. 
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grgp 3: Preparation of 1 - f 2 - f luoronhenv 1> -2 - f4 - 
merhvlchiophenvl ) -2-bromo-gthanone : 

1- (2-Fluorophenyl) -2- { 4 -mechylthiophenyl ) echanone 
from Step 2 (4.36 g, 15.7 mmol) was added to acetic 
5 acid (30 mL) and 33% H3r in acetic acid (0.5 mL) . The 
solution was stirred and treated with bromine (17 mL, 
16.8 mmol, 1.0 M in acetic acid) from the addition 
funnel at such a rate that the bromine color was 
discharged rapidly, ca . 15 min. After an additional 

10 50 minutes at room temperature, the solution was 

concentrated in vacuo to give a brown oil. The crude 
haloketone was dissolved in dichloromethane and washed 
with IN NaHS03 , dried over anhydrous MgS04 » filtered 
and concentrated in vacuo to give 1- (2-f luorophenyl ) - 

15 2- (4-methylthiophenyl) -2-bromo-ethanone as an oil that 
solidified upon standing (4.83 g, 85%): mp 58-63°C. 
lH NMR (CDCI3) 300 MHz 7.87 (td, J=7.6, 1 . 8Hz , 1H) , 
7.52 (m, 1H) , 7.39 (d, J=8.3Hz, 2H) , 7.27-7.03 (m, 
4H) , 6.34 <s, 1H) , 2.45 (s, 3H) . l^FNMR (CDCI3) 

20 -108.51 (m) . Mass spectrum M+=33 8 . 

Steo 4: Preparation of 2- (2-chloroph envl) -4- (2- 
f luorophenvl) -5- (4-methvlthiophenvl ) thiazole: 
A solution of 1- (2-f luorophenyl) -2- (4- 

25 methylthiophenyl) -2-bromo-ethanone from Step 3 (1.39 
g, 4.1 mmol) and 2-chlorothiobenzamide (0.71 g, 4.1 
mmol) in 10 mL of ethanol was heated to reflux for 4.4 
hours. The solution was cooled to room temperature 
and poured into 25 mL of methanol, and chilled with an 

30 ice bath whereupon crystals of pure product formed 
which were isolated by filtration and air dried to 
afford the thiazole (1.34 g, 79%): mp 117-119°C. 1h 
NMR (CDCI3) 300 MHz 8.37 (m, 1H) , 7.62 (m, 2H) , 7.49 
(d, J=7.7Hz,lH), 7.32 (m, 7H) , 7.22 (d, J=8.5Hz, 2H) , 

35 2.51 (s, 3H) . Mass spectrum H++K =412. 
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Step 5: Preparation of 2-f 2-rhlnmphenvT ua-f?- 
f luoronh^nvl ) -5- ( 4 -methvl sul fonvlnhgnv 1 ) rhiazolp ; 

A solution of 2- ( 2 -chlorophenyl ) -4- (2- 
fluorophenyl) - 5- ( 4 -methyl thiophenyl ) thiazole (1 . 12 g, 
5 2.72 mmol) in 20 mL of dichloromethane was treated 

with m-chloroperoxybenzoic acid (1.91 g, 5.53 mmol) at 
0°C for 20 minutes. The solution was washed with 10% 
aqueous NaHSQ3 , 10% Na2C03 , dried over anhydrous 
MgS04 , filtered and concentrated in vacuo to give a 
10 yellow solid that was purified by recrystallization 
from a mixture of dichloromethane and isooctane to 
provide 660 mg (55%) of pure product: mp 163-166°C. 
lH NMR {CDCI3 ) 300 MHz 8.37 (m, 1H) , 7.86 (d, 
J=3.5Hz, 2H), 7.63 (td, J=7.7, 1.8Hz, 2 H) , 7.53 (d, 
15 J=8.5Hz, 2H) , 7.53 (m, 1H) , 7.38 <m, 3H) , 7.26 <t, 
J=7.4Kz, 1H) , 7.05 (t, J=9.6Hz, 1H) , 3.06 <s, 3H) . 
19F NMR (CDCI3) -113.33 (m) . High resolution mass 
spectrum Calc'd. for C22H15CIFNO2S2 : 443.0217. 
Found: 443 .017 6. 

20 • 

Example 3 6 




2 - ( 3-Cliloroplienoxy)metliyl-4 - (2-f luorophenyl ) - 5- 
[4- (methylsulfonyl ) phenyl ] thiazole 

SSe? 1; Preparation of 2- f (3 -r hloronhpnoxv) morhvl ) -4- 
(2-a\K?rcTOhsnvl) -5- C 4-methvlthionhg m/l) thi^ol o ■ 

A solution of 1- (2-f luorophenyl) -2- (4- 
methylthiophenyl) -2-bromo. ethanone, (1.64 g, 4.8 mmol) 
(Example 34, Step 3) and 3 -chlorophenoxy thioacetamide 
(0.98 g, 4.8 mmol) in 25 mL of acetonitrile was heated 
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10 



to reflux for 14 hours. The solution was diluted with 
methanol, cooled to 0°C in an ice bath and a 
precipitate formed that was removed by filtration to 
provide pure 2- ( (3 -chlorophenoxy) methyl ) -4- (2- 
fluorophenyl) -5- ( 4 -methyl thiophenyl ) thiazole (0.69 g ; 
32%) . The filtrate was concentrated in vacuo, and the 
residue dissolved in ethyl acetate, washed with water, 
brine, dried over anhydrous MgS04 . filtered and 
concentrated in vacuo to provide additional product 
that was crystallized from a mixture of 
dichloromethane and isooctane to provide 200 mg of 
additional material for a total yield of 890 mg (42%): 
mp 115-118°C: lH NMR (CDCI3 ) 300 MHz 7.52-6.90 (m, 
12H) , 5.38 (s, 2H), 2.46 (s, 3H) . 19 F NMR (CDCI3 ) 
15 -113.61 (m) . High resolution mass spectrum Calc'd. 

for C23H17C1FNOS2 (M+ ) : 441.0424. Found: 441.0467. 

Step 2: Prpnar-ar.ion of 2-fn-rhin r nnhpnnwi^rhvn.f. 
(2-f1wnnhpnvll-5-(4-mPfhv1 c11 lfn T1 vi r | 10Tl vi)r> 1 ^ ? nl a . 
20 A dichloromethane (5 mL) solution of 2- ((3- 

chlorophenoxy) methyl) -4- (2-f luorophenyl) -5- (4- 
methylthiophenyl ) thiazole from Step 1 (0.85 g, 1.9 
mmol) was treated with m-chloroperoxybenzoic acid 
(1.33 g, 3.9 mmol) and stirred at room temperature for 
25 15 hours. The solution was washed with 10% aq. 
NaHS0 3 , 10% Na 2 C03, dried over anhydrous MgS0 4 , 
filtered and concentrated in vacuo to give a white 
solid that was recrystallized from a mixture of 
dichloromethane and isooctane to afford 0.71 g (78%) 
of pure 4- (2-f luorophenyl ) -5- (4-methylsul£onylpb~„ y i) - 
2- ( (3 -chlorophenoxy) methyl) thiazole as a white solid: 
mp 151.5-153°C. lH NMR (CDCI3 ) 300 MHz 7.84 (d, 
J=8.3Hz, 2H) , 7.50 (m, 1H) , 7.46 (d, J=8.3Hz, 2H) . 
7.39 (m, 1H). 7.24 (m, 2H) , 7.06 (m, 3H) , 6.92 (m, 
35 1H). 5.41 (s, 2H) , 3.06 (s, 3H) . 19 F NMR (CDCI3 ) 

-113.64 (m) . High resolution mass spectrum Calc'd. 



30 
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for C23H17CIFNO3S2 (MH+): 473.0322. Found: 
473 .0346. 



Example 



37 



5 



o* 




F 



Cl 



2 - ( { 3-Chlorophenoxy ) metiiyl ) - 4 - ( 4 - f luorophenyl ) - 



StSP 1; Preparation of 2 - ( ( 3 -chlnr ophgnnw) methvl ) -4 - 
(4-fluorQPhenvl) -5- (4-methvlr.hiophpnvi i rhi^niP- 

A solution of 1- (4-f luorophenyl) -2- (4- 
methylthiophenyl) -2-bromo-ethanone (1.98 g, 5.84 mmol) 
15 (Example 1, Step 3) and 3 -chlorophenoxy thioacetamide 
(1.18 g, 5.85 mmol) in 15 mL of acetonitrile and 10 mL 
of ethanol was heated to reflux for 16 .hours. The 
solution was diluted with methanol, cooled to 0°C in 
an ice bath and a precipitate formed that was removed 
20 by filtration. The solid was air dried and 

recrystallized from methanol to provide (1.67 g ; 
65%), of pure 2- ((3 -chlorophenoxy) methyl) -4- (4- 
f luorophenyl) -5- ( 4 -methyl thiophenyl ) thiazole: mp 10 6- 
110°C, lH NMR (CDCI3) 300 MHz 7.50 <m, 2H) , '7.30-7.15 
25 (m, 5H) , 7.09-6.87 (m, 5H) , 5.38 (s, 2H) , 2.50 (s, 

3H) . 19 F NMR (CDClj) -113.58 (m) . Mass spectrum H-= 
. 441. 

Step 2; Preparation of 2- ( f3-chlnrn phenoyv)met:hvl) -4- 
3 0 (4-f luoroohenvl) -5- ( 4-methvlsul f onvlnh^nvl ) rhi^ni o ; 

A dichloromethane (10 mL) solution of 2-((3- 
chlorophenoxy) methyl) -4- (4-f luorophenyl) -5- (4- 
methylthiophenyl ) thiazole (0.65 g, 1.47 mmol) was 



5- ( 4-methylsulf onylphenyl ) thiazole 



10 
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created with m-chloroperoxybenzoic acid (1.03 g , 2.98 
mmol) and stirred at room temperature for 1.2 hours. 
The solution was washed with 10% aq. NaKS03 , 10% 
Na2C03, dried over anhydrous MgSC>4, filtered and 
5 concentrated in vacuo to give a white solid that was 
recrystallized from dichloromethane to afford 0.50 g 
(72%) of pure 2- (( 3 -chlorophenoxy ) methyl ) -4- ( 4 - 
f luorophenyl) -5- (4-methylsulf onylphenyl) thiazole as a 
white solid: mp 128.5-131°C 1h NMR (CDCI3) 300 MHz 
10 7.89 (d, J=8.1 Hz, 2H> , 7.52 (d, J=3.1Hz, 2H) , 7.46 

(m, IK), 7.25 (t, J=8.5Kz, 1H) , 7.03 (m, 3H) , 6.95 (m, 
1H), 5.39 (s, 2H) , 3.08 (s, 3H) . 19? NMR (CDCI3 ) 
-112.43 (m) . Mass spectrum M+K + = 474. 

is Example 3 8 




2- ( ( 2 - Chlorophenoxy ) methyl ) - 4- ( 4 - f luorophenyl ) - 
20 5- ( 4.-methylsulf onylphenyl) thiazole" 

Step 1; Preparation of 2- ( f 2-chlornnhg noxv)mgrh Y i ) -a- 
(4-gluoroohenvl) -5- (4-mer.hvlthionhpn Y i) thi^nip. 
A solution of 1- (4-f luorophenyl) -2- (4- 

25 methylthiophenyl) -2-bromo-ethanone (2.05 g, 6.04 mmol) 
(Example 1, Step 3) and 2 -chlorophenoxy thioacetamiae 
(1.21 g, 6.0 mmol) in 3 0 mL of acetonitrile was heated 
to reflux for 3 hours. The solution was diluted with 
methanol, cooled to 0°C in an ice bath and a 

30 precipitate formed that was removed by filtration. 
The crude solid was further purified by flash 
chromatography over silica gel and the appropriate 
fractions were combined, concentrated in vacuo and 
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crystallized from methanol to provide 2.60 g (98%) of 
pure 4-2- ( ( 2 -chlorophenoxy ) methyl ) -4- ( 4 - f luorophenyl ) - 
5- (4 -methyl thiophenyl) thiazole : mp 126-129°C, 1h NMR 
(CDCI 3 ) 300 MHz 7.55-7.39 (m, 4H) , 7 . 28-6 . 9o' (m, 8H) , 
5 5.44 (s, 2H), 2.49 (c. 3H) . 19FNMR (CDCI3) -114.00 
(m) . Mass spectrum M+H + = 442. 



10 



(4-f lunrOQllPnvl) -5- (4-menhvl sn 1 f nnvl nhpnyl ) r.hi^olp- 

A dichloromechane (50 mL) solution of 2- ( (2- 
chlorophenoxy) methyl) -4- ( 4-f luorophenyl) -5- (4- 
methylthiophenyl) thiazole from Step 1 (2.65 g, 6.0 
mmol) was treated with m-chloroperoxybenzoic acid 
(4.19 g, 12.1 mmol) and stirred at room temperature 
15 for 3 hours. The solution was washed with 10% aq. 
NaHS03, 10% Na2C03, dried over anhydrous MgS04, 
filtered and concentrated in vacuo to give a white 
solid that was purified by flash chromatography 
(silica gel) eluting with hexane/ethyl acetate to 
afford 2.08 g (.73%) of pure 2-((2- 
chlorophenoxy ) me thyl ) - 4 - ( 4 - f luorophenyl ) - 5 - ( 4 - 
methylsulfonylphenyl) thiazole as a white solid, after 
concentration of the appropriate fractions: mp 189- 
191°C lH NMR (CDCI3) 300 MHz,7.89 (d, J=8.5 Hz, 2H) , 
7.53 (d, J=8.5Hz, 2H), 7.50-7.47 (m, 3H) , 7.23 (m, 
1H), 7.10-6.95 (m, 4H), 5.47 (s, 2K) , 3.08 (s, 3H) . 
19f NMR (CDCI3) -112.75 (m) . High resolution mass 
spectrum Calc'd. for C23H17CIFNO3S2 : 473.0322. 
Found: . 473 . 0374 . 



20 



25 



30 



Example 3 9 
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4- (4-Fluorophenyl) -5- [ 4 _ 
(methylsulfonyl) phenyl] -2 -( 2 -methyl -4 - 
thiazolyl) thiazole 

Step 1; P^r^ C j on 0 f 4- M-flnn^ n h^m/n -«;-( /!- 

mechvi r^n nWl > ... f 2 . (ntprhvT , .,. rhl . ayn1t , 1 T ^ . 

A solution of 1- (4-f luorophenyl) -2- (4 - 
methyl thiophenyl) -2 -bromoethanone (9.69 g, 28.6 mmol) 
(Example 1, seep 3) and 2-methylthiazoie-4- 
thiocarboxamide (3.90 g, 24.7 mmol) in 35 mL of 
acetonitrile and 20 mL of ethanol was heated to reflux 
for 1 hour. The solution was concentrated in vacuo 
and the residue was dissolved in ethyl acetate, washed 
15 with saturated aqueous NaHC0 3 . brine, dried over 

anhydrous Mg S o 4 , filtered and concentrated in vacuo to 
give a yellow solid. The crude solid was purified bv 
flash chromatography over silica gel eluting *n th 1-1 
hexane: ethyl acetate. The appropriate fractions were 
combined and the solvent removed in vacuo to provide 
pure 4 - ( 4 - f luorophenyl ) -5 - ( 4 -methyl thiophenyl ) -2 - [ 2 - 
(methyl) -4 -thiazolyl ] thiazole (4.79 g ; 49%) : mp 
132.5-135°C. 1 H NMR (CDCI3 ) 300 MHz 7.89 (s, 1H) 
7.55 (m, 2H), 7.25 (d, J=8.5Hz, 2H) , 7.17 (d/j=8 5Hz 
25 2H), 7.01 (t, J=8.8Hz, 2H) , 2.78 ( Sf 3H) , 2.49 (s 
3H). 19 F NMR (CDCI3) -113.80 (») . Masssoectrum 
M+H+= 399. 



20 



30 



35 



Step 2; Preparation of 4- 1 4-fi n, ornnhia71v1 , _ g _ f A 

thiazoivi irh^ 7 n-| a . 

A dichloromethane (15 mL) solution of 4- (4- 
f luorophenyl ) -5 - ( 4 -methyl thiophenyl ) -2 - [ 2 - (methyl ) - 4 - 
thiazolyl] thiazole from Step 1 (0 .71 g, i. 78 mmol) was 
treated with m-chloroperoxybenzoic acid (1.25 g, 3.62 
mmol) and stirred at room temperature for 2 hours 
The solution was washed with 10% aq. NaHS0 3 , 10% 
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Na2C03 , dried over anhydrous MgS04, filtered and 
concentrated in vacuo to give a white solid that was 
purified by crystallization from a mixture of 
dichlorome thane and isooctane to afford pure 4-(4- 
5 f luorophenyl) -5- ( 4-methylsulf onylphenyl ) - 2- [2- 

(methyl) thiazol-4-yl] thiazole (0.37 g, 48%) as a white 
solid: mp 184-185. 5°C. lH NMR ( CDC 1 3 ) 300 MHz 7.93 
is, 1H) , 7. .88 (d, J=3.5Hz, 2H) , 7.54 (d, .J=3.5Hz, 2H) , 
7.53 (m, 2H) , 7.04 { tV " J=8 . 8Hz , 2H) , 3.08 (s, 3H) , 
10 2.79 (s, 3H) . 19f NMR (CDCI3) -112.61 (in). Mass 
spectrum M + = 43 0. 

Example 40 




4 - ( 4 -Bromophenyl ) - 2- ( 2 -chlorophenyl ) - 5- [4- 
(methylsulf onyl ) phenyl] thiazole 

• 20 >: ~ sr^n 1: PrpnP.ratinn of 2 - ( 4 -bromoohenvl ) 3 - ( 4 - - 
m^r.hvlthior>henvl) propanoic acid; 

- - A mixture of acetic anhydride (100 mL) , . 4- 
(methylthio)benzaldehyde (12.61 g, 82.8 mmol) , 4- 
bromophenylacetic acid (17.79 g, 82.7 mraol) , and 
25 triethylamine (8.48 g, 83.8 mmol) was heated to reflux 
for 4.25 hours. The reaction was cooled to 90 *C, and 
water (100 mL) was added. A yellow solid separated 
from the solution and was isolated by filtration and 
air dried and recrystallized from a mixture of ethyl 
30 acetate and isooctane to afford the acid (12.83 g, 

44%): mp 187-190°C. 3-H NMR (acetone d6) 300 MHz 7.83 
(s, 1H) , 7.57 (d, J=8.5Hz, 1H) , 7.20 (d, J=S.5Hz, 2H) , 
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7.10 (d, J=S.lHz, 2H), 7.08 (d, J=8.lHz, 1H) , 2.46 <s, 
3H) . Mass soeccrum M++H=350. 



Steo 2: Preparation of 1 - ( 4 -bromophmvl) 7 - f 4 - 
5 methvlthiophenvDethannnP- 

A solution of 3 - ( 4-methylthiophenyl ) -2- ( 4- 
bromophenyl) propenoic acid from Step 1 (12.66 g, 3 6 
mmol) and triethylamine (4.27 g, 42 mmol) was 
dissolved in 60 mL of anhydrous toluene, cooled to 0°C 

10 and treated with diphenylphosphoryl azide (10.04 g, 3 6 
rrmol) . The solution was maintained at 0°C for 0.5 
hour and warmed to room temperature for 3.33 hours . 
The reaction was poured into water, extracted with 
ether, dried over magnesium sulfate, and concentrated 

15 in vacuo to remove the ether. The remaining toluene 
solution was heated to 100 °C for 1 hour. tez-tr- Butyl 
alcohol (6.5 mL) was added to the reaction mixture. 
After an additional ten minutes, concentrated 
hydrochloric acid (4 mL) was cautiously added and the 

20 reaction maintained at 80°C for 72 hours. After 

cooling with an ice bath, a solid separated and was 
isolated by filtration, washed with water, and air 
dried to afford pure white ketone (8.41 g, 72%) : mp 
158.5-163°C. 1h NMR (acetone d6) 300 MHz 8.00 (d, 

25 J=8.3Hz, 2H) , 7.71 (d, J=8.3Hz, 2H) , 7.24 (s, 4H) , 

4.35 (s, 2H) , 2.47 (s, 3H) . Mass spectrum M++H= 321 
and 323 . 



Ste^ 3; Preparation of 2-bromo-l - ( 4 -h romonhprn/l ) 4 - 

30 methvlthiorphenvl ) ethanong : 

A solution of 1- (4-bromophenyl) -2- (4- 
methylthiophenyl) ethanone from Step 2 (8.40 g, 26 
mmol) in acetic acid (135 mL) and 33% HBr in acetic 
acid (1.5 mL) was treated with a 0.99 M solution of 

35 bromine in acetic acid (27 mL, 26.6 mmol) and stirred 
at room temperature for ten minutes. The solution was 
concentrated in vacuo and the residue taken up in 
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dichloromethane, washed with IN N0HSO3 , 10% , 
dried over anhydrous MgS04, filtered and concencraced 
in vacuo to give a gray solid which was recrystailized 
from a mixture of dichlorome thane and isooctane to 
provide the bromoketone (3.50 g, 81%): mp 107-lll°c. 
lH NMR (CDCI3) 300 MHz 7.33 (d, J=8.7Hz, 2H) , 7.58 (d, 
J=8.7Hz, 2H), 7.41 (d, J=8.3Hz, 2H) , 7.22 (d, J=8.3Hz, 
2H), 6.27 (s, 1H), 2.47 (s, 3H) . Mass spectrum 
M++K=399, 401 and 403. - " 



Step 4: Preparation of 4- ( 4-h-rnmonhenvl ) -7- {?- 
Chloronhpnvl ) -5- f 4-mer.hvl rh iophpnvl ) r.hia7nip- 

A solution of 2-bromo-l- ( 4 -bromophenyl ) -2- (4- 
methylthiophenyl) ethanone from Step 3 (1.18 g, 2.9 

15 mmol) and 4 -chlorothiobenzamide (520 mg, 3.0 mmol) in 
40 mL of acetonitrile was heaced to reflux for 1.75 
hours. The solution was cooled to room temperature, 
poured into 100 mL of methanol and chilled with an ice 
bath, whereupon white crystals of pure product formed 

20 which were isolated by filtration and air dried. The 
product was further purified by flash chromatography 
over silica gel eluting with 8% ether in hexane to 
afford pure thiazole (1.10 g, 79%) which was used 

......J directly in the next step: mp 133-135°C, Ik NMR 

25 ' (CDCI3) 300 MHz 8.35 (m, 1H) , 7.52-7.21 (m, 11H) , 
2.51 (s, 3H) . Mass spectrum M++H=474. 

Step S: Pr°naration of 4- (4-Hromonh^ny i) -7- (7- 
ChlorODhenvl ) - 5 - ( 4 -methyl gnl fo^vl nhpnv j Ithi^lo; 

30 A solution of 4- (4 -bromophenyl) -2- 1 2- 

chlorophenyl) -5- (4-methylthiophenyl) thiazole from Step 
4 (1.06 g, 2.2 mmol) in 15 mL of dichloromethane was 
treated with m-chloroperoxybenzoic acid (1.60 g, 4.6 
mmol) at room temperature for 0.08 hour. The solution 

35 was diluted with additional dichloromethane, washed 
with 10% aq. NaHS03, 10% Na2C03 , dried over anhydrous 
MgS04, filtered and concentrated in vacuo to give a 
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white solid that was purified by recryscailizat ion 
from a mixture of dichlorome thane and isooctane to 
give the product (850 mg, 75%): mp 168-184°C. 1h NMR 
(CDCI3) 300MHz 8.38 (m, 1H) , 7.92 <d, J=3.5Hz, 2H) , 
5 7.60 (d, J=3.5Hz, 2h), 7.54-7.38 (m, 7H) , 3.10 <s, 
3H) . High resolution mass spectrum Calc'd. for 
C22Hl5BrClN02S : 502 . 9416 . Found : 502 .943 6. 

Example 41 




4 - ( 4-Fluorophenyl ) -2 - [ ( 4- 
methoxyphenoxy ) methyl] -5- [4- 
(methylsulfoayl) phenyl] thiazole 

Step 1; Preparation of 4- f 4-f lunrn phenvl ) -S- f4- 
methvlr.hiQPhenv l)-2 - f (4- 
methoxv^henoyv) methvl ) t hiazolg - 

A solution of 1- (4-f luorophenyl) -2- (4- 
methylthiophenyl) -2-bromo-ethanone, (Example 1, Step 
3) (2.30 g, 6.8 mmol) and 4 -methoxyphenoxy 
thioacetamide (1.35 g, 6.8 mmol) in 20 mL of 
acetonitrile was heated to reflux for 1.1 hours. The 
solution was concentrated in vacuo and the residue 
dissolved in ethyl acetate. The ethyl acetate 
solution was washed with saturated aqueous NaHC03 > 
brine, dried over anhydrous MgS04 / filtered and 
concentrated in vacuo to afford a solid that was 
recrystallized from a mixture of ethyl acetate and 
isooctane to provide pure 4- (4-f luorophenyl) -5- (4- 
methylthiophenyl) -2-( ( 4 -methoxyphenoxy ) methyl ) thiazole 
(1.60 g; 54%): mp 89-92°C, 1h NMR (CDCI3) 300 MHz 
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7.47 (dd, J= 3.2, 8.7Hz, 2H) . 7.23 (d, J = 3.5Hz, 2K) , 
7.17 (d, J=3.5Hz, 2H) , 6.98 (m, 4H) , 6.36 (d, J=9.1Hz, 
2H) . 5.33 (s, 2H), 3.73 (s, 3H) , 2.49 (s, 3H) . 19f 
NMR (CDCl 3 ) -114.07 (m) . Mass speccrum M+H+= 438. 

5 

fir-go 2: Prgn arar.ion of 4 - f 4 - f luoroohenvl ) -5 - ( 4 - 
methvlsulfonvlohenvl) -2 - ( (4- 
methoxvt}heno^/)me t:hvl ) thiazole: 

A di chloromethane (20 mL) solution of 4-(4- 

10 f luorophenyl) - 5- ( 4-methylthiophenyl ) -2- ( (4- 

methoxyphenoxy) methyl) thiazole from Step 1 (1.45 g,. 
3.3 mmol) was treated with xn-chloroperoxybenzoic acid 
(2.32 g, 6.7 mmol) and stirred at room temperature for 
0.42 hour. The solution was washed with 10% aqueous 

15 NaHS03 , 10% Na2CC>3, dried over anhydrous MgS04, 

filtered and concentrated in vacuo to give a tan solid 
that was recrystallized from a mixture of 
dichloromethane and isooctane to afford 0.93 g (60%) 
of pure 4- ( 4- f luorophenyl) -5- (4-methylsulf onylphenyl) - 

20 2- ( (4-methoxyphenoxy) methyl) thiazole as a light tan 
solid: mp 160-164°C. lH NMR. (CDCI3 ) 300 MHz 7.88 
(d, J= 8.3Hz, 2H), 7.71 <d, J= 8.3Hz, 2H) , 7.45 (dd, 
J=5.4, 8.7Hz, 2H) , 7.03 (d, J=8.7Hz, 5H) , 6.98 (d, 
J=9.1Hz, 2H) , 8.68 (d, J=9.lHz, 2H> , 5.35 (s, 2H) , 

25 3.77 (s, 3H>, 3.08 (s, 3K) . 19FNMR (CDCI3) 112.80 
(m) . High resolution mass spectrum Calc'd. for 
C24H20FNO4S2 : 469.0818. Found: 459.0854. 

Example 42 

30 
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15 



20 



2-2Chyl-4- (4-fluorophenyl) - 5 - (4 
methylsulf onylpheny 1 ) tHiazole 

SCeP 1- Prpnprar jon of 9-^^,! 

f 4-merhyl rhj n nh.Pnvl )^ia 7 n| fll 

To a solution of 2-bromo-l- ( 4-fluoroohenvl) - 2 - (4- 
methylthiophenyl)ethanone (Example 1, steo 3)\ 0 250 
g. 0.737 mmol) in ethanol (9 mL) was added 
thiopropionamide (0.066 g, 0.737 mmol) and the' mature 
was heated Co reflux overnight. The reaction was 
cooled to room temperature, diluted with ethyl acetate 
(50 mL), washed with NaHC0 3 (10% solution), bn'ne 
dried over Na 2 SG 4 , filtered and concentrated in vacuo 
The crude thiazole was recrystailized from methvlene " 
chloride and isooctane yielding 2-ethy i -a - (4 _ 

fluorophenvl)-5-(4-methylthiophen y l)thia 2 ole (0 14 g 
S7 %) as pale yellow crystals: mp 73-74°C; i H NMR 
(CBC1 3 ) 300 mhz 7.55 (m, 2H) , 7.26 (d, j = 7 85 2H) 
7.21 (d, J = 7.85, 2H>. 7.03 (t, J . 7.85, 2 H) 3* 12 

(q. J = 7.50 Hz, 2H) , 2.54 ( s 3*n i a- , 

* ys ' ' 1-4/ (t, J = 7.50 

Hz, H) ; MS (FAB)" m/z 330.08 (MH+) , HRMS (EI) A = 
-4.2 mmu . 



25 



30 



35 



To a solution of 2-ethyl-4- (4-fluorophenyl) -5- (4- 
methylthiophenyl) thiazole from step 1 (0 .105 g 0 32 
nunol) in methylene chloride (5 mL, was added at room 
temperature MCF3A (0.21 g of 67% peroxide cont-n C 
MCPBA, 0.80 mmol) and the reaction was warmed to room 
temperature and stand for 2 hours. The crude reaction 
mixture was diluted with methylene chloride (50 mL) 
and the resulting solution was washed with MaKS03 
solution (0.1 M), N aHC0 3 saturated solution, and 
brine, dried over Na 2 S0 4 , filtered and concentrated in 
vacuo yielding a solid. This solid was ourified by 
flash chromatography (hexane :ethyl acetate 1-1 w < ch 2- 
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acetic acid) yielding 4 - { 4 - f luorophenyl ) -5- ( 4 - 
methylsulfonylphenyl) -2-ethylthiazole (0.080g, 69%) as 
a white foam: mp 155-157°C; *H NMR (CDCI3 ) 300 MHz 
7.86 (d, J = 8.43 Hz. 2K) , 7.45 (m, 4 K) , 7.00 (c. 
5 8.48 Hz, 2H), 3.13-3.05 (m, 5H) , 1.44 (t. J = 7.37 Hz, 
3K) ; MS (FAB) m/z 362.07 (MH+). HRMS (MH+) A = -2.6 
mmu . 

Example 43 

10 




4- (4-Fluorophenyl) -5- ( 4 -methyl sulfonylphenyi ) - 
2- (3-phenylpropyl) thiazole 

15 

Step 1; Preparation of d-nhpny i thinhiit^r^^. 

To a solution of 4 -pheny lbutyramide (0.373 a, 
2.28 mmol) in toluene (15 mL) was added Lawesson's 
reagent .(0.461 g, 1.14 mmol) . The reaction was heated 
20 at reflux overnight, cooled to room temperature and 
concentrated yielding an orange oil. Flash 
chromatography of this oil (1:1 hexane: methylene 
chloride with 1% acetic acid) yielded 4- 
phenylthiobutyramide (0.184 g) as a white solid: *h 
25 NMR (DMSO d 6 ) 400 MHz 9.33 (s, 1 H) , 9.13 ( s , i h, , 
7.29-7.23 (nr. 2 H) , 7.20-7.15 (m, 3 H) , 2.56 (t, J = 
7.58 Hz, 2 H), 2.50-2.42 (m, 2 H) . 2.00-1.85 (m, 2 H) . 

SCSP 2; Proration of 4- ( 4-f i ..nr OP h P nvi \ t ^ . 
30 methyl rh < oohenvl ) -? - n -nh»m,i p^ pvi ) r.h i 

To a solution of 2-bromo-l- (4-f luorophenyl) -2- (4- 
methylthiophenyDethanone (Example 1, step 3) (0.100 
g. 0.295 mmol) in ethanol (3 mL) was added 4- 
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15 



20 



25 



30 



phenylchiobucyramide from seep 1 (0.055 g, 0.310 mmol) 
and cm mixture was heated to refi ux overnight. The 
reaction was cooled to room temperature, diluted w< th 
ethyl acetate (50 mL) , washed with Na 2 C0 3 (10% 
solution), brine, dried over Na 2 S0 4 , filtered and 
concentrated in vacuo. The crude thiazole was purified 
by flash chromatography (9:1, hexanerethyl acetate) 
yielding 4 - ( 4 -f luorophenyl ) -5 - ( 4 -methylthiophenvl ) -2- 
(3 -phenylpropyl) thiazole (0.118 g, 95%) as crystalline 
solid: mp 62-63°C; 1 H NMR (CDC1 3 ) 300 MHz 7.49 (d of d, 
J = 5.52 and 8.85, 2H) . 7.33 - 7.14 <m, 9H) , 6.98 (t 
J = 8.85, 2H), 3.05 (t, J = 7.74, 2 H) , 2.82 (t, J = 
7.74 Hz, 2H), 2.49 (s, 3H) , 2.18 (m, 2 H); MS (FAB) 
m/z 420 (MH-t- ) . 



Step V proration of 4 - ( 4 - fi „^ p hpnv1 , _ q _ ( A _ 
mechvTsipfn n yip>,env l )-?-fi - P hPn V i^^i) rhSayn1o . 
To a solution of 4- (4-f luorophenyl) -5- ( 4- 

methylthiophenyl) -2- (3-phenylpropyl) thiazole from step 
2 (0.11 g, 0.26 mmol) in methylene chloride (3 mL) was 
added at room temperature MCPBA (0.20 g of 67% 
peroxide content MCPBA, 0.79 mmol) and the reaction 
was warmed to room temperature and let stand for 2 
days. The crude reaction mixture was diluted with 
methylene chloride (50 ml,) and the resulting solution 
was washed with NaHS0 3 solution (0.1 M), NaHC0 3 
saturated solution, and brine, dried over Na 2 S0 4 , 
filtered and concentrated in vacuo. This product was 
purified by flash chromatography (1:1 hexanerethyl 
acetate with 2% acetic acid) yielding 4- (4- 
f luorophenyl) - 5- ( 4-methylsulfonylphenyl) -2- (3- 
Phenylpropyl) thiazole ( 0.040 g, 34 %) as an oily off- 
whxte foam: i H NMR (CDCI3) 300 MHz 7.87 (d, J = 8 31 
Hz, 2H), 7.52 - 7.42 (m, 2 H) , 7.38 (d, 8.68 Hz, 2H)" 
35 7.76 - 7.18 (m, 5 H) . 7.11 (t, J = 8.68 Hz, 2 H) , 3 ' 15 
(t. J = 7.55 Hz, 2H). 3.05 (s, 3 H) , 2.83 (t, J = 7 55 
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Hz, 2 K) , 2.19 (m 2 H) ; MS (£1) m/z 452.12 (MK+ ) , HRMS 
(MH+ ) A = -3.1 mmu . 

Example 44 

5 




4 - ( 4-Fluorophenyl ) - 5 - ( 4 - me thylsulfonyl phenyl ) - 
2 - ( 2 -phenyl ethyl )thiazole 

10 

Step 1: Preparation of 3 -phenyl thiopropionamide : 

To a solution of 3 -phenylpropionamide (1.653 g, 
6.827 xnmol) in toluene (20 mL) was added Lawesson's 
reagent (0.716 g, 1.77 mmol) . The reaction was heated 

15 at reflux overnight, cooled to room temperature and 
concentrated, yielding an orange oil. Flash 
chromatography of this oil (1:1 hexane : methylene 
chloride with 1% acetic acid) yielded 3- 
phenylthiopropionamide (0.07 0 g) as a white solid: mp 

20 82-83°C; X H NMR (DMSO d 6 ) 300 MHz 9.35 (br s, 1 H) , 
9.15 (br s, 1 H) , 7.34-7.10 (m, 2 H) , 2.95 (t, J = 
8.48 Hz, 2 H) , 2.72 (t, J = 8.48 Hz, 2 H) . 

Step 2: Preparation of 4 - ( 4 - f luorophenvl ) -S- f 4 - 
25 methvlthinnhfinvl) -2- (2-phenvlethvl) thiazole 

To a solution of 2-bromo-l- { 4-f luorophenyl) -2- ( 4- 
methylthiophenyl) ethanone (Example 1, Step 3) (0.115 g, 
0.34 0 mmol) in ethanol (4 mL) was added 3- 
phenylthiopropionamide from Step 1 (0.059 g, 0.3 57 
30 mmol) and the mixture was heated to reflux overnight. 
The reaction was cooled to room temperature, diluted 
with ethyl acetate (50 mL) , washed with Na2C03 (10 % 
solution) , brine, dried over Na2S04, filtered and 
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concentraced in vacuo yielding 4 - ( 4 - f luorophenyl ) -5 - 
( 4-mechylchiophenyl) -2- (2-phenylechyI) chiazole (0 .090 
g, ,65%) as oily crystals: rap 97-99°C; X H NMR (CDC1 3 ) 
300 MHz 7.50 (d of d. J = 5.38 and 8.80, 2 K) , 7.35 - 
5 7.15 (m, 9H) . 6.99 (c. J = 8.80, 2H) , 3.35 (c, J = 
8.80, 2 H) , 3.19 <c, J = 8.56 Hz, 2H) , 2.49 (s, 3H) ,- 
MS (EI) ra/z 405.10 (MH+) , HRMS (M+) A = 0.0 mmu . 



Steo 3: P-r ana rat- inn of 4 - ( 4- f liinrnphsnvl ) -S- f 4- 
10 mechvlsulfonvlnhftnvl ) -2- ( 2-n'nPnvUthvl ) rhi f7 nl a 
To a solution of 4- ( 4 - f luorophenyl ) -5- ( 4 - 
methylthiophenyl) -2- (2-phenylethyl) thiazole from Step 
2 (0.080 g, 0.21 mmol) in methylene chloride (3 mL) 
was added at room temperature MCPBA (0.110 g of 67% 

15 peroxide content MCPBA, 0.42 mmol) and the reaction 
was warmed to room temperature and let stand for 2 
days . The crude reaction mixture was diluted with 
methylene chloride (50 mL) and the resulting solution 
was washed with NaHS03 solution (0.1 M) , NaKC03 

20 saturated solution, and brine, dried over Na 2 S0 4 , 

filtered and concentrated in vacuo. This product was 
recrystallized from methylene chloride and isooctane 
yielding 4- (4-f luorophenyl ) -5- ( 4- 
methylsulf onylphenyl) -2- (2-phenylethyl) thiazole 

25 (O.lllg, 100%) as a fluffy" white solid: mp 153-154°c ; 

X K NMR (CDCI3) 400 MHz 7.86 (d, J = 8.30 Hz, 2H) , 7.48 
- 7.42 (m, 4 H), 7.37 - 7.22 (m, 5 H) , 7.02 (t, J = 
8.79 Hz, 2 H), , 5 H) , 3.39 (t, J = 6.84 Hz. 2H) , 3.19 
(t, J = 7.32, 2 H) , 3.08 (s, 3 H) ; MS (CI) m/z 438 

3 0 (MK+), HRMS (MK+) A = 2.4 mmu. 
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Example 4 5 




4- (4-Fluorophenyl) -5- ( 4 -methyl sti If onylphenyl ) - 

2 -phenylthiazole 



To a solution of 2-bromo-l- (4-fluorophenyl) -2- (4- 
methylsu If onylphenyl) ethanone (Example 26, Step 2) 

10 (0.458 g, 1.26 mmol) in acetonitrile (10 mL) was added 
thiobenzamide (0.164 g, 1.20 mmol) and the solution 
was heated to reflux (19 hours) . The reaction was 
cooled to room temperature. The resulting suspension 
was concentrated in vacuo, suspended in methylene 

15 chloride (100 mL) and washed with NaKC03 saturated 
solution (3 x 10 mL) , dried over sodium sulfate, 
filtered and concentrated yielding 4- (4-fluorophenyl) - 
5- ( 4 -me thy Isulf onylphenyl) -2 -phenyl thiazole (0.085 g, 
16%) as a fine white powder :, : mp 188-189°C, L H NMR 

20 (CDC1 3 ) 300 MHz 8.01 (m, 2H) , 7.90 (d, J = 8.48 Hz, 2 
H), 7.62-7.55 (m, 4 H) , 7.55-7.44 (m, 3 H) , 7.04 (t, J 
= 8.85 Hz, 2 H) , 3.09 (s, 3H) ; MS (El-thermospray) m/z 
410 (MH+) . HRMS (EI) A = -2.0 mmu. 



25 



Example 4 6 
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4- (4-Fluorophenyl) - 2 -a-hexylamino - 5 - (4- 
methylsulfonylphenyl) thiazole 

To a solution of 2-bromo-l- ( 4 -f luoropheny 1 ) -2- ( 4- 
methylsulfonyiphenyDethanone (Example 26, Step 2) 
(0.503 g. 1-35 mmol) in echanol (10 mL) was added N- 
hexylthiourea (0.239. 1.49 mmol). The solution was 
heated to reflux for 14 hours and was cooled to room 
temperature. The resulting suspension was concentrated 
in vacuo, suspended in methylene chloride (100 ml,) and 
washed with NaHC0 3 saturated solution (3x10 aO.), 
dried over sodium sulfate, filtered and concentrated 
yielding 4- ( 4-f luoropheny 1) -2-n-hexylamino-5- ( 4- 
methylsulfonylphenyl) thiazole (0.420 g, 72%) as a 
15 white powder: mp 161-162°C, *H NMR (DMSO d 6 ) 400 MHz 
7 95 (t. J = 5.38 Hz, 1 H). 7.77 (d, J = 8.79 Hz, 2 
H). 7.44-7.36 (m. 4 H) , 7.15 (t. J = 9.28, 2 H) , 3.24 
( q j = 5.86, 2K), 3.18 (s, 3 K) , 1.61-1.52 (m. 2 
H), 1.38-1.20 <m, 6 K) , 0.85 (t. J = 6.84 Hz, 3 H) ; MS 
(FAB) m/z 433 (MH+) . HRMS A = -0.9 mmu. 



10 



20 



25 



30 



Example 47 




2 -Buty lamino - 4 - { 4 - f luorophenyl ) - 5 - ( 4 - 
methylsulfonylphenyllthiazole 

To a solution of 2-bromo-l- (4-f luorophenyl) -2- ( 4- 
methylsulfonylphenyDethanone (Example 26, Step 2) 
(0 3 84 g. 1-03 mmol) in ethanol (15 mL) was added N- 
butylthiourea (0.144 g. 1.09 mmol). The solution was 
heated to reflux for 14 hours and cooled to room 
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temperature. The resulting suspension was concentrated 
in vacuo, suspended in methylene chloride (100 mL) and 
washed with NaHCQ3 saturated solution (3 x 10 mL) , 
dried over sodium sulfate, filtered and concentrated 
5 yielding 2-butylamino-4- (4-f luorophenyl) -5- (4- 

methylsulf onylphenyl) thiazole (0.319 g, 77%) as an 
off-white fluffy solid: mp 134-135°C, l U NMR (DMSO d 6 ) 
7.94 (t, J = 5.37 Hz, 1 H) , 7.78 <d, J = 8.79, 2 H) , 
7.45-7.36 (m, 4 H) , 7.15 (t, J = 8.79 Hz, 2H) , 3.25 
10 (q, J = 5.37 Hz , 2 H) , 3.18 (s, 3 H) , 1.58-1.50 (m, 2 
H) . 1.41-1.32 <m, 2H), 0.90 (t, J = 7.33 Hz, 3 H) ; MS 
(EI) m/z 404 (M+). HRMS A = 1.1 mmu. 

Example 4 8 




4- (4-Fluorophenyl) -5- ( 4 -methyl sulf onylpkenyl ) - 
2 -methylaminothiazole 

20 

To a solution of 2-bromo-l- ( 4-f luorophenyl) -2- ( 4- 
methylsulf onylphenyl) ethanone (Example 26, Step 2) 
(0.355 g, 0.959 mmol) in ethanol (10 mL) was added N- 
methylthiourea (0.086 g, 0.959 mmol). The solution 

25 was heated to reflux for 14 hours and cooled to room 

temperature. The resulting suspension was concentrated 
In vacuo, suspended in ethyl acetate (100 mL) and 
washed with NaHC03 saturated solution (3 x 10 mL) , 
dried over sodium sulfate and filtered. Isooctane was 

30 added to the filtrate until the solution became cloudy 
yielding a pale yellow fluffy solid which was 
collected by vacuum filtration. This solid was 
dissolved in methylene chloride and washed with sodium 
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carbonate solution (10% solution), dried over sodium 
sulfate, and concentrated yielding a solid. This solid 
was recrystallized from methylene chloride-isooctane 
yielding 4- ( 4 - f luorophenyl ) -2-methylamino-5- (4- 
5 methylsulf onylphenyl) thiazole (0.135 g, 39 %) as a 

pale yellow powder: mp 243-244°C; 1 H NMR 400 MHz 7.90 
(q, J = 4.76 Hz, 1 H) , 7.81 (d, J = 8.50 Hz, 2 H) , 
7.49-7.43 (m, 2 H) , 7.41 (t, J = 8.70 Hz, 2 H) , 7.19 
(t, J = 8.95 Hz, 2 H) , 3.22 ( s, 3 H) , 2.90 (d, J = 
1'0 4.80 Hz, 3 H) ; MS (FAB) m/z 363 (M+H) . HRMS A = -0.2 
mmu . 

Example 49 




4- (4-Fluorophenyl) - 5- ( 4 -methylsulf onylphenyl ) - 
2 - ( 4 -methoxyphenyl ) thiazole 

20 To a solution of 2-bromo-l- (4-f luorophenyl) -2- ( 4- 

methylsulf onylphenyl) ethanone (Example 26/ Step 2) 
(0.500 g, 1.35 mmol) in isopropanol (10 ml,) was added 
p-methoxythiobenzamide (0.23 0 g, 1.35 mmol) . The 
solution was heated to reflux for 3 0 hours and cooled 

25 to room temperature. The resulting suspension was 

concentrated in vacuo, suspended in methylene chloride 
(100 mL) and washed with NaHCC>3 saturated solution (3 
x 10 mL) , dried over sodium sulfate, filtered and 
concentrated yielding 4- (4-f luorophenyl) -5- (4- 

30 methylsulf onylphenyl) -2- (4-methoxyphenyl) thiazole 

(0.360 g, 61%) as a crystalline solid: mp 187-189°c, 
*H NMR (CDCI3) 300 MHz 7.99 (d, 8.82 Hz, 2 H) , 7.93 (d, 
J = 8.50 Hz, 2 H) , 7.63-7.53 (m, 4 H) , 7.09 (t, J = 
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8.63 Hz, 2 H) . 7.03 (d, J = 8.82 Hz. 
H) , 3.13 (s, 3 H) ; MS m/z 440 (M+H) . 

Example 5 0 



2 H), 3.92 ( s, 3 
H*MS A = 2.0 mmu. 




10 



20 



25 



2 -Ethylaaino- 4 - ( 4 -f luorophenyl ) - 5 - { 4 - 
methylsulf onylphenyl) -thiazole 



To a solution of 2-bromo-l- (4-f luorophenyl) -2- ( 4- 
methylsulf onylphenyl ) ethanone (Example 26, step 2) 
(0.405 g, 1.09 mmol) in ethanol (10 mL) was added N- 
ethylthiourea (0.114 g, 1.09 mmol) and the solution 
15 was. heated to reflux for 14 hours. The reaction was 
cooled to room temperature and the resulting 
suspension was concentrated in vacuo, suspended in 
methylene chloride (100 mL) and washed with NaHC0 3 
saturated solution (3 x 10 mL) , sodium carbonate 
solution (10%, 3 x 20 mL), dried over sodium sulfate, 
filtered and concentrated. The crude product was 
recrystallized from methylene chloride and isooctane 
yielding 2-ethylamino-4- (4-f luorophenyl) -5- ( 4- 
methylsulfonylphenyDthiazole (0.218 g, 53%) as a 
white powdery crystals: mp 218-219°C, 4 NMR (DMSO d 6 ) 
400 MHz 7.94 (t, 5.38 Hz. 1 H) , 7.78 (d, J = 8.56 Hz 
2 H>, 7.45-7.40 (m, 2 H) , 7.37 (d, J = 8 .56 Hz, 2 H) ' 
7.15 (t, J = 9.05 Hz, 2 H) , 3.31 ( q, j = 7 . 10 Hz 2 

, n *l' 3 ' 18 (S ' 3 H) ' l" 1 * (C ' J - 7 - 10 Hz. 3 H ); Ms'm/z 
30 377 (M+H) . HRMS A = 0.5 mmu. 
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Example 51 




5 2-tert-Butylamino-4- ( 4 -f luorophenyl ) -5- (4- 

metliyl8ulf onylphenyl ) thiazole 

To a solution of 2-bromo-l- (4-fluorophenyl) -2- (4- 
methylsulfonylphenyl) ethanone {Example 26, Seep 2) 

10 (0.406 g, 1.09 mmol) in ethanol (.11 mL) was added N- 
(tert-butyl) thiourea (0.144 g, 1.09 mmol) and the 
solution was heated to reflux (14 hours) . The 
reaction was cooled to room temperature. The resulting 
suspension was concentrated in vacuo, suspended in 

15 methylene chloride (100 mL) and washed with NaHC0 3 
saturated solution (3 x 10 mL) , sodium carbonate 
solution (10%, 3 x 20 mL) , dried over sodium sulfate, 
filtered and concentrated. The crude product was 
recrystallized from methylene chloride and isooctane 

20 yielding 4- (4-fluorophenyl) -5- (4- 

methylsulfonylphenyl) -2- tert-butylaminothiazole (0.226 
g, 51%) as a yellow crystalline plates: mp 250-253°C; 
1 H NMR (DMSO d 6 ) 400 MHz 7.78 (d, J = 8.32 Hz, 2 H) , 
7.70 (s, 1 H), 7.46-7.35 (m, 4 H) , 7.15 (t, J = 9.05 

25 Hz, 2 H), 3.19 (s, 3 H) , 1.40 (s, 9 H) ; MS m/z 40^ 
(M+H) . HRM5 A = 4.78 mmu . 
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Example 5 2 



H 3 C 




F 



CI 



CI 



5 2 - ( 3 , 5 -Dichloropheny 1 ami no ) -4 - ( 4 - f luorophenyl ) - 



To a solution of 2-bromo-l- { 4-f luorophenyl) -2- ( 4- 
methylsulf onylphenyl) ethanone (Example 26, Step 2) 

10 (0.312, 0.841 mmol) in ethanol (10 mL) was added N- 
(3 , 5-dichlorophenyl> thiourea (0.195 g, 0.832 mmol). 
The solution was heated to reflux (14 hours) and 
cooled to room temperature. The resulting suspension 
was concentrated in vacuo, suspended in ethyl acetate 

15 (100 mL) and washed with sodium carbonate solution 
(10%, 3 x 20 mL,) , brine (20 mL) , dried over sodium 
sulfate, filtered and concentrated, yielding a powdery 
solid. This solid was dissolved in ethyl 
acetate/methylene chloride... Addition of isooctane 

20 resulted in the precipitation of 2- (3,5- 

dichlorophenylamino) -4- (4-f luorophenyl) -5- (4- 
methylsulf onylphenyl) thiazole (0.251 g, 63%) as a pale 
• yellow powder: mp 287-288°C; 1 H NMR (DMSO &&) 400 MHz 
10.84 (s, 1 H) , 7.86 (d, J = 8.79 Hz, 2 H) , 7.73 (s, 2 

25 H) , 7.54-7.45 (m, 4 H) , 7.22 (t, J = 8.79 Hz , 2 , 

7.15 (s, 1 H) , 3.22 (s, 3 HJ ; MS m/z 492 (M+) . HRMS A 
= 4.8 mmu . 



5- ( 4 -methyl sulf onylphenyl ) thiazole 
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Example 5 3 




5 2- (4-Cyano phenyl amino) -4- ( 4 -f luorophenyl ) -5 - ( 4 - 
methylsulf onylphenyl ) -thiazole 

To a solution of 2-bromo-l- ( 4 -f luorophenyl) -2- (4- 
methylsulf onylphenyl) ethanone (Example 26, Seep 2) 
(0.413, 1.11 nunol) in ethanol (10 mL) was added N-(4- 
cyanophenyl) thiourea (0.207 g, 1.17 nunol). The 
solution was heated to reflux (24 hours) and cooled to 
room temperature. The resulting suspension was 
concentrated in vacuo, suspended in methylene chloride 
15 (100 mL) and washed with sodium carbonate solution 
(10%, 3 x 20 mL) , brine (20 mL) , dried over sodium 
sulfate, filtered and concentrated yielding a solid. 
This solid was purified by flash chromatography (1:1, 
hexane: ethyl acetate with 1% acetic acid) . The 
resulting product was recrystallized from methylene 
chloride and isooctane yielding 2- (4- 
cyanopheny lamino ) - 4- ( 4 -f luorophenyl) -5-(4- 
methylsulf onylphenyl) thiazole (0.266 g, 53%) as a pale 
yellow solid: mp 273-274°C; l-H NMR (DMSO d 5 ) 400 MHz 
10.98 (s, 1 H) , 7.86 (d, J = 8.32 Hz, 2 H) . 7.83 (<1, J 
= 9.05 Hz, 2 H) , 7.76 (d, J = fe.80 Hz, 2 H) , 7.55-7.47 
(m, 4 H), 7.21 (t, 'j = 8.80 Hz, 2 H) , 3.22 (s, 3 H) ; 
MS m/z 450 (M+H) . HRMS A = 2.6 mmu. 
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Example 54 




5 Ethyl- [3- [4- ( 4 - f luoropheny 1 ) - 5- (4- 

methylsulf onylpheayl) -2- 
thiazolyl ] amino] benzoate 

To a solution of 2-bromo-l- (4-f luorophenyl) -2- (4- 
10 methylsulf onylphenyl) ethanone (Example 26, Step 2) 

(0.444, 1.20 mmol) in ethanol (10 mL) was added N-(3- 
ethoxycarbony Iphenyl ) thiourea (0.282 g, 1.26 mmol). 
The solution was heated to reflux (24 hours) and was 
cooled to room temperature. The resulting suspension 
15 was concentrated in vacuo, suspended in methylene 
chloride (100 mL) and washed with sodium carbonate 
solution (10%, 3 x 20 mL) , brine (20 mL) , dried over 
sodium sulfate, filtered and concentrated yielding a 
solid. The resulting product was recrystallized from 
20 methylene chloride and isooctane yielding ethyl [3- [ 4- 
( 4-f luorophenyl) -5- ( 4 -methylsulf onylphenyl) -2- 
thiazolyl] amino] benzoate (0.393 g, 66%) as a pale 
yellow fluffy solid: mp 208-209°C; X H NMR (DMSO d 6 ) 400 
MHz 10.68 (s, 1 H) , 8.45 (s, 1 H) , 7.91-7.84 (m, 3 H) , 
25 7.58-7.44 (m, 6 K) , 7.19 (t, J = 8.79 Hz, 2 H) , 4.30 ( 
q, J = 6.84 Hz. 2 H) , 3.21 (s, 3 H) , MS m/z 496 (M+). 
HRMS A = 0.03 mmu. 
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Example 5 5 




5 Ethyl [4- [4- ( 4 - f luorophenyl ) -5- ( 4- 

methylsulfonylphenyl) -2- 
thiazo lyl ] amino ] ben z oat e 



To a solution of 2-bromo-l- ( 4-f luorophenyl) -2- ( 4- 

10 methylsulf onylphenyl) ethanone (Example 26, Step 2) 

(0.361, 0.972 mmol) in ethanol (10 mL) was added N-(4- 
ethoxycarbonylphenyl) thiourea (0.229 g, 1.02 mmol). 
The solution was heated to reflux (24 hours) and was 
cooled to room temperature. The resulting suspension 

15 was concentrated In vacuo, suspended in methylene 
chloride (100 mL) and washed with sodium carbonate 
solution (10%, 3 x 20 mL) , brine (20 mL) , dried over 
sodium sulfate, filtered and concentrated yielding a 
solid. The resulting product , was recrystallized from 

20 methylene chloride and isooctane yielding ethyl [4- [4- 
( 4-f luorophenyl) -5- (4 -methylsulf onylphenyl) -2- 
thiazolyl] amino] benzoate (0.277 g, 57%) as a fine, 
pale yellow crystals: mp 207-208°C; X H NMR (DMSO-dg) 
400 MHz 10.87 (s, 1 H) , 7.93 (d, J = 8.79 Hz, 2 H) , 

25 7.87 (d, J = 8.30 Hz, 2 H) , 7.78 (d, J = 8.79 f 2 H) . 

7.57-7.49 (m, 4 H) , 7.20 <t, J = 9.28 Hz, 2 H) , 4.26 [ 
q, J = 7.32 Hz, 2 H) , 3.21 (s, 3 H) , 1.29 (t, J = 7.32 
Hz, 3 H) . MS m/z 496 (M+) . HKMS A = 0.2 ramu . 
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Example 5 6 




5- ( 4-FIuorophenyl ) - 4- (4-methylsulfonylpheayl ) - 
2-fcrif luoromethylthiazole : 



10 



Step 1; P^-Poaracion of S- ( 4- f limmnhgnvl) -4- (4- 
mechv 1 nh i onhenv 1 ) - 2 - r. r i f 1 1 t nr o ms r.hvirhiamia . 

To a solution of trif luoroacetamide (13.7 g, 
121.2 mraol) in toluene (30 mL) was added solid P4S10 
(5.4 g, 12.1 mmol) and the mixture was heated to 
reflux for 60 hours. The resulting orange suspension 
was cooled to room temperature and the solid was 
15 pulverized to form a fine suspension. One fourth of 
this toluene suspension (7.5 mL, £a. 30 mmol of 
theory) was transferred and 2-bromo-2- (4- 
f luorophenyl ) -1- (4 -methyl thiophenyl ) ethanone (1 . 24 g, 
3.66 mmol) (Example 20, Step 2) was added in one 
20 portion. This suspension was heated to reflux for 1.5 
hours, cooled to 50°C, and 1.0 N HCl solution (1 mL) 
was added carefully and heating at reflux continued 
for 1 hour more. This reaction was cooled to room 
temperature and let stand overnight. To this solution 
25 was added 2 N NaOH solution until the exotherm 

subsided, and the reaction was stirred for 1 hour 
longer. The resulting black suspension was diluted 
with methylene chloride and washed with NaHC03 
saturated solution, dried over Na2S04, filtered and 
concentrated in vacuo yielding a brown semi-solid. 
Flash chromatography (9:1 hexane: methylene chloride) 
yielded 5- ( 4-f luorophenyl) -4- (4-methylthiophenyl) -2- 
trif luoromethylthiazole (0.28 g, 23%) as yellow oil 



30 
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which slowly solidified mp: 59-S0°C; !« NMR (CDC1 3 ) 3 00 
MHz 7.43 (d, J = 8.48, 2 H) , 7.40-7.32 (m. 2 H) , 7.17 
(d, J = 8.48 Hz, 2 H), 7.08 (t. J = 8.48. 2 H)2.46 (s, 
3 K) ; MS (EI) m/z 369 (M+H) . HUMS A = -3.17 mmu. 

5 

Step 2; Preparation of S-(d-fi UO rnnhpnvi)-d-u- 
methyl^l fonvT Phenyl ) -2-rri nnnm r r hv i rhiam] ~ ■ 

To a solution of 2-trif luoromechyl-5- (4- 
fluorophenyl)-4- ( 4 -methyl thiophenyl ) thiazole from Step 
10 1 (0.25 g, 0.74 mraol) in methylene chloride (10 mL) at 
0°C was added MCPBA (0.50 g of 67% peroxide content 
reagent, 1.9 mraol) in three portions over 2 hours. 
After 3 hours total reaction time, the reaction was 
diluted with methylene chloride ( 150 mL) and this 

15 solution was washed with NaHS0 3 solution (0.1 M) /NaHC0 3 
saturated solution (1:1 ratio, 3 x 50 mL) , dried over 
MgS0 4 , filtered and concentrated in vacuo. The 
resulting solid was recrystallized from methylene 
chloride and isooctane yielding 5- (4-f luorophenyl) -4- 

20 (4-methylsulfonylphenyl) -2-trif luoromethylthiazole 

(0.19 g, 70%) as opaque white crystals: mp 150-15l°c,- 
X H NMR (CDCI3) 300 MHz 7.89 (d, J = 8.48, 2 H) , 7.7l' 
(d, J = 8.85, 2 H), 7.40-7.30 ( m, 2 H) , 7.13 (t, J = 
3.48 Hz, 2 H), 3.06 (s, 3 H) ; 19F NMR (CDC13 ) 300 MHz 

25 -61.53, -109.98; MS (EI) m/z 402 (MH+ ) . HRMS A = 
-1.161 mmu. 



Example 57 



30 




4-(4-Fluorophenyl) ) -5- ( 4 -methylsulf onylphenyl ) - 
2 - (2 , 3 , 4 , 5, 6 - pent af luorophenyl) thiazole 
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SCeg 1; PrSPar^r. j, 0n Of nPncaflnnrnr hi nhP n 7anl i ^. 

To a solution of pentaf luorobenzamide (5.00 g, 
23.69 mmol) in toluene (60 mL) was added Lawesson's 
reagenc (5.70 g, 14.20 itunol) . The reaction was heated 
at reflux overnight, cooled to room temperature, and 
isooctane (200 mL) was added causing a precipitate to 
form. The suspension was filtered and the filtrate was 
concentrated yielding an orange oil which solidified. 
Flash chromatography of this oil (1:1 hexane : methylene 
chloride with 2% acetic acid) yielded crude 
pentaf luorothiobenzami.de as a white solid (mu 92-93°C) 
which was used without any further purification. 

Step Preparation of 2-ftp^t-*f i„n r oT ,h P r,vl -a. ia- 
f luorophenvl } - S- (4-meth v l rh ionhpnyi i r.hi arro 0 . 

To a solution of 2-bromo-l- (4-f luorophenyl).-2- (4- 
methylthiophenyl ) ethanone (Example 1. Step 3) (3.13 g, 
9.22 mmol) in acetonitrile (90 mL) was added 
pentaf luorothiobenzamide from Step 1 (2.2 g, 9.69 
mmol) and the mixture was heated to reflux for 16 
hours. The resulting burgundy colored reaction 
solution was poured into hot methanol (400 mL) and the 
resulting solution was cooled to room temperature 
yielding a crystalline product. The crystals were 
collected by vacuum filtration, redissolved in hot 
acetonitrile and methanol, Darco® decolorizing carbon 
was added, and the mixture was heated on a steam bath 
to reflux for two minutes. The resulting black 
suspension was filtered. The filtrate was diluted v._th 
methanol to enhance recryst.allization yielding 2- 
pentaf luorophenyl-4- ( 4-f luorophenyl ) -5- (4- 
methylthiophenyl) thiazole as papery pale gray crystals 
(0.59 g, 14 %): mp 131-132°C; *H NMR (CDC1 3 ) 300 MHz 
7.60-7.50 (m, 2 H) , 7.31 "(d, J = 8.11 Hz, 2 H) , 7.23 
(d, J = 8.48 Hz, 2 H), 7.02 (t, J = 8.48 Hz, 2 H) , 
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2.52 ( s, 3 H) ; MS (EI) m/z 463 (M+H) . KRMS A = 1.66 
mrnu . 

Step 3; Preparation of 2-ng ntaf liiorophftnvl-4- (4- 
5 f luorophenvl) -5- f 4-mer.hvlsulf on vlphenvl ) thiazolft : 
To a solution of 2-pentaf luorophenyl-4- (4- 
f luorophenyl) -5- (4-rnethylthiophenyl) thiazole from step 
2 (0.55 g, 1.18 mmol) in methylene chloride (15 mL) at 
0°C was added MCPBA (0.51 g of 67% peroxide reagent, 

10 2.94 mmol) and the solution was warmed to room 

temperature and let stand overnight. The reaction 
mixture was diluted with methylene chloride (100 mL) , 
washed with NaKS03 solution (0.1 M) , NaHC03 saturated 
solution, dried over Na2SC>4, filtered and concentrated 

15 in vacuo. The product was recrystallized from 
methylene chloride and isooctane yielding 2- 
pentaf luorophenyl-4- ( 4- f luorophenyl) -5- (4- 
methylsulf onylphenyl) thiazole (0.48 g, 93%): mp 173- 
174°C; X H NMR (CDCI3) 300 MHz 7.95 (d, J = 8.48 Hz, 2 

20 H) , 7.61 (d, J = 8.48, 2 H) , 7.52 (d of d, J = 5.16 
and 8.48 Hz, 2 H),7.05 <t, J = 8.48 Hz, 2 H) , 3.11 
(S, 3 H) ; 19 F NMR (CDCI3) 300 MHz -111.9, -138.8, 
-150.5, -160.7; MS (EI) m/z 499 (M+H) . HRMS A = 5.146 
mrnu. 

25 

Example 5 8 
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15 



[4- ( 4 -Fluorophenyl ) - 5 - ( 4 - 
methylsulfoaylphanyl] -2- thiazolyl] acetic acid 

5 Step 1; PreoarFirinn of f 4- (4-f i.inr ThP nvi \ -g- / a _ 
wethYlr.Monhenvl ) -?-rhia7nivi U rprir 

To a stirred solution of 4- [4 -fluorophenyl ] -2- 
methyl-5-[4-methylthiophenyl] thiazole (Example 20, 
Step 3) (0.993 g, 3.15 mmol) in dry tetrahydrof uran 
10 (THF) (10 mL) under nitrogen in a dry ice- 

isopropanol bath was added n-butyllithium (1.4 mL 
of 2.5 M in hexanes. 3.4 6 mmol) via syringe. The 
reaction became an almost opaque dark red color. 
After 10 minutes, the reaction was poured into a 
slurry of dry-ice/TKF under nitrogen atmosphere. 
The excess C0 2 was allowed to sublime and the 
resulting yellow solution was concentrated in vacuo 
yielding a yellow semisolid. This semisolid was 
dissolved in H 2 0 (80 mL) , washed with hexane and 
the layers separated. The aqueous phase was poured 
into 0.05 M HC1 solution to give an orange solid. 
Recrystallization from 

ethanol/dichloromethane/isooctane yielded [4-(4- 
f luorophenyl) -5- (4-methylthiophenyl) -2- 
thiazolyl] acetic acid as a solid (0.294 g, 26%): 
mp 134 °C (dec). NMR (CDC1 3 ) 300 MHz 7.50-7.42 
(m, 2 H). 7.22 (d, J = 8.1 Hz, 2 H) . 7.17 (d, J = 
8.1 Hz, 2 H), 6.98 (t, J = 8.7 Hz, 2 H) , 4.09 (s, 2 
H), 2.49 (s, 2H) . LRMS: M+H obs . 3 60. HRMS : M+H 
Calc'd m/z 360.0528, obs m/z 360.0521. Anal. 
Calc'd for CI8H14FNO2S2 : C, 60.16; U, 3.93, N, 
3.90. Found: C, 59.93; H, 3.95; N, 3.88. 

Step 2- preparation of r4- (4-f |i in rnnh flnY i i -g- (4 _ 
35 n»ftr . hyi^ 1 ifonviph P >Tivi>-2-nhia7mvn a ^^ 

To a solution of [ 4- (4-f luorophenyl) -5- (4- 
methyl thiophenyl ) -2 -thiazolyl] acetic acid (Step 2) 



20 



25 
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in ethanol (6 mL) and thf (3 mL) was added a 
solution of Oxone® (0.575 g, 1.869 mmol) in H 2 0 
(1.5 mL) and reacted for 2 hours. The mixture was 
diluted with H 2 0 (100 mL), producing a fine yellow 
5 suspension which was collected by vacuum filtration 
yielding [4- (4-f luorophenyl) -5- (4- 

methylsulfonylphenyl) -2 -thiazolyl] acetic acid as a 
yellow powder (0.199 g, 82%) : mp 149-151 °C. 1 H 
NMR (CDC1 3 ) 300 MHz 7.85 (d, J = 8.66 Hz, 2 H) , 

10 7.49 (d, J = 8.66 Hz, 2 H) , 7.47-7.36 (m, 2 H) , 

6.98 (t, J = 8.70 Hz. 2 H) , 4.08 (s, 2 h) , 3.06 (s, 
3 H) . LRMS: M+H obs m/z 392; HRMS : M+H Calc ' d m/z 
392.0427; obs. M+H m/z 392.0419. Anal. Calc ■ d for 
C18H14FNO4S2 : C, 55.24; H, 3.61. N, 3.58. Found: 

15 C, 55.24; H, 3.70; N, 3.62. 



Steo 1: Preparation of 2-(4 -rhlnrnnhenvl)-1- 
25 phenyl Pthanonp 

To a solution of p-chlorophenylacetic acid 
(14.87 g, 87.16 mmol) in dichloromethane (300 mL) 
was added dimethylf ormamide (DMF) (0.5 mL) followed 



Example 59 




ci 



o 



o 



4 - [5 - ( 4 -Cnlorophenyl ) -2 -methyl - 4 - 
thiazolyl ] benzene sulfonamide 
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by careful dropwise addition of oxalyi chloride 
(8.0 mL, 11.61 g, 91.52 nunol) to maintain a 
moderate rats of gas evolution. The reaction was 
stirred for 2 hours, concentrated in vacuo, diluted 
with benzene (150 mL) , and A1C1 3 was added 
portionwise. The reaction was heated to reflux 
overnight. The reaction was cooled to room 
temperature, was diluted with dichloromethane (150 
mL) and poured over ice with stirring. The layers 
were separated and the dichloromethane phase was 
filtered, washed with water, NaHC0 3 saturated 
solution, brine, dried over MgS0 4 . filtered and 
concentrated in vacuo yielding the ketone as off 
white plates (16.72 g, 83%): mp 132-133 °C. NMR 
(CDC1 3 ) 300 MHz 8.01 (d, j = 7.05 Hz, 2 H) , 7.58 
(t, J = 7.86 Hz, 1 H), 7.47 (t, J = 7.86 Hz, 2 H) , 
7.31 (d, J = 8.46 Hz, 2 H) , 7.19 (d, 8.25 Hz, 2 H) , 
4.26 (s, 2 H) . 

20 Step Preparation a-bromo-2- i4-rhioK 0 phpnv1 ) _ 
1 - nhpnv1 Bt -lifln n n a 

To a stirred suspension of 2- (4-chlorophenyl ) - 
1-phenylethanone (Step 1) in HOAc (200 mL) and 
H3r/HOAc (35 mL, 33 wt%) was added Br 2 (2.3 mL, 
25 7.16 g, 45 nunol) . The reaction was stirred for 2 
hours and became homogeneous. Water and ethvl 
ether were added, mixed and the layers separated. 
The resulting organic phase was washed with water, 
NaHC0 3 saturated solution, brine, dried over MgS0 4/ 
filtered, diluted with isooctane and partially 
concentrated in vacuo which caused a precipitate to 
form. The suspension was filtered to yield the 
brcmoketone as a white solid (10.38 g, 78%) which 
was suitable for use in the next step without 
35 further purification: mp 57-59 °C. % NMR (CDC1 3 ) 
300 MHz 7.99 (d, J = 7.25 Hz, 2 HO, 7.59 (t, J = 
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7.20 Hz, 1 K) , 7.45-7.41 (m 4 H) , 7.35 id, J = 
8. 46 Hz, 2 H) , 6.31 (s, 1 H) . 

Stgo 3; Pr°nara-ion of S - (4-r hiomnh 0 n V i ) -^- mprhv1 . 
5 4 -ohenvl r,hia?n1 q 

2-Bromo-2- ( 4 -chlorophenyl ) -1-phenylethanone 
(Step 2) (1.10 g, 3.55 mmol) and thioacetamide 
(0.27 g, 3.55 mmol) were mixed in ethanol (25 mL) 
and stirred for 48 hours. The reaction was diluted 
10 with H2O and extracted with ethyl acetate. The 
combined ethyl acetate phases were washed with 
brine, dried over MgS0 4 , filtered, and concentrated 
in vacuo yielding the thiazole as a clear colorless 
oil (0.75 g, 74%). 1 H NMR (CDCI3) 300 MHz 7.50- 
15 7.44 (m, 2 H) , 7.33-7.23 (m, 7H) , 2.75 (s, 3 H) . 

LRMS M+H obs 28 6. Anal. Calc'd for Ci 6 H 12 ClNS: C, 
67.24; H, 4.23, N, 4.90. Found: C, 66.77; H, 4.23; 
N, 4.90. 

20 SCeD 4; Prenarar.ion of 4- r2-mprhvl-4- rs- 

ChlorOPhPnvT ) -4-thiazoWn np nzen^nl fonamid^ 

To 5- (4 -chlorophenyl) -2-methyl-4- 
phenylthiazole (Step 3) (0.2 g, 0.70 mmol) chilled 
in an ice bath was added neat chlorosulfonic acid 

!5 (4 mL) . The reaction mixture was warmed to room 
temperature and reacted for 2 hours. The crude 
reaction mixture was diluted with dichlorome thane 
(50 mL) and carefully poured over ice with vigorous 
stirring. The layers were separated and the 

0 dichloromethane phase was washed with brine, dried 
over MgS0 4 , and filtered. The filtrate was poured 
■into rapidly stirred concentrated NH4OH (excess) at 
room temperature and stirred overnight. The layers 
were separated and the aqueous phase was extracted 

5 with more dichloromethane. The organic phases were 
combined, washed with brine, dried over MgS04 and 
concentrated in vacuo yielding a solid. The solid 
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was recrystallized from dichloromethane and 
isocccane yielding 4- [2-methyl-4- (5-chlorophenyl ) - 
4-thiazolyl]benzenesulfonamide as whice plates 
(0.072 g, 28%): mp 221-223 °C . *h NMR (CDCI3 ) 300 
MHz 7.84 (d, J = 8.66 Hz, 2 H) , 7.64 <d, J = 8.66 
Hz, 2 H) , 7.32 (d. J = 8.46 Hz. 2 H) . 7.23 (d, J = 
8.46 Hz, 2 H), 4.76 (br. s. 2 H) , 2.76 (s, 3 H) . 
LRMS M+H obs at m/z 3 65. Anal. Calc'd for 
Cl6Hi3ClN20 2 S 2 : C, 52.67; H, 3.59, N, 7.68. 
Found: C, 52.51; H, 3.63; N, 7.62. 



15 



Example 60 



H 2 N 




4- £4- (4-Chlorophenyl) -2-methyl-5 
tliiazolyl] benzene sulfonamide 



20 



25 



Step 1; PreP^qr iOn Of 4-(4-rhlornn} 1( ; nv11-?-mof| 1 „1- 
S-Phenvl thiazole HBr salr 

To a stirred solution of 2-bromo-l- (4- 
chlorophenyl ) -2 -phenyl ethanone (Maybridge) (4.58 g, 
15.04 mmol) in ethanol (100 mL) and CH 3 CN (15 mL) 

was. added thioacetamide (1.186 g, 15.79 mmol) and 
the mixture was stirred at room temperature for 60 
hours. The reaction was concentrated in vacuo 
yielding a yellow oil which crystallized upon 
standing. The solid was triturated with ethyl 
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acecace arid collected by vacuum filtration yielding 
2-methyl-4 - ( 4 -chloropheny 1 ) -5-pheny Ithiazole HBr 
salt as a white powder (4.481 g, 81%): mp 192-193 
°C. X H NMR (CDCI3) 300 MKz 7.43 (d, J = 8.66Hz, 2 
5 H) , 7.31 (s, 5 H) , 7.24 (d, -J = 8.46 Hz, 2 H) , 2.75 
<s, 3 H) . LRMS M+H m/z obs 2 86. HRMS M+H calc m/z 
286.0457; obs M+H m/z 286.0448. Anal. Calc'd for 
Ci6Hi2ClNS-HBr-1.5 H 2 0: C, 48.41; H, 3.84, N, 3.55. 

Found: C, 48.96; H, 3.81; N, 4.00. 

10 

Step 2: Preparation of 4- T4- ( 4-chloroph envl) -2- 
metfrvl- 5 - ttUazQ ly 1 1 frengenesul f QU^mide 

To vigorously stirred neat chlorosulf onic acid 
(5 mL) was added 4- {4 -chloropheny 1) -2-methyl-5- 

15 phenylthiazole (Step 1) (0.56 g, 1.37 mmol) . 

After stirring for 50 minutes, the crude reaction 
mixture was diluted with dichlorome thane (40 mL) 
and carefully poured over ice. The layers were 
separated and the dichloromethane layer was poured 

20 into concentrated NH4OH (excess) at room 

temperature and stirred overnight. The resulting 
material was diluted with aq NaKC03, and extracted 
with dichloromethane and then ethyl acetate. The 
organic phases were combined, washed with brine, 

25 dried over MgS04 and concentrated in vacuo yielding 
4- [2 -methyl -4- [ 4 -chloropheny 1] -5- 
thiazolyl] benzenesulf onamide as a white powder 
(0.275 g, 38%): mp 204-206 °C . X H NMR (CDCI3) 300 
MHz 7.86 (d, J = 8.46 Hz, 2 H) , 7.45 (d, J = 8.46 

30 Hz, 2 H) , 7.41 (d, J = 8.46, 2 H) , 7.29 ( d, J =r- 
8.66 Hz, 2 H) , 4.81 (br s, 2 H) , 2.77 (s, 3 H) . 
LRMS M+H obs 3 65. HRMS M+H Calc ' d m/z 365.0185, 
M+H obs m/ 3 65.0198*. Anal. Calc'd for 
C16H13C1N2OS2-0.5 H 2 Or C, 51.51; H, 3.51. Found: 

35 C, 51.74; H, 3.67. 



WO 96/03392 



PCTAJS95/09444 



176 

Example 61 



H 2 N, 



A 

o o 



10 



15 



20 



4- [S - ( 4 -Bromophenyl ) -2 -methyl - 4 - 
thiazolyl]beazen e sulfonamide 

Step i; Preparation of i- M-hromnnn^ Y i } - ? . 

Dhenvlnronpnni r- arid. 

Phenylacetic acid (53.50 g, 393 mmol), 4- 
bromobenzaldehyde (72.76 g, 393 mmol) , 
triethylamine (43.11 g, 426 mmol), and acetic 
anhydride (350 mL) were combined and heated to 150 
°C for 2 hours and then cooled to 100 °c. Water 
(120 mL) was slowly added and an exo therm occurred 
followed by the precipitation of a yellow solid. 
The solid was collected by vacuum filtration and 
was recrystallized from toluene (400 mL) . The 
resulting solid was washed with hexanes yielding 3- 
(4 -bromophenyl) -2-pheny' propenoic acid as a light 
yellow solid (75.07 g, 63%): mp 203-206 °C. ^-H NMR 
(acetone-dg) 7.80 (s, 1 H) , 7.48-7.30 (m, 5 H) , 
7.28-7.22(111, 2 H) , 7.10-7.02 (d, J = 8.46 Hz, 2 H) . 
LRMS M+H obs at m/z 301 and 303. 
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S-gp 2: 2-(4-hrnmonhPny1 l-l-nhPnyUrhannno 

To a chilled (ice-bach), stirred solution of 
3- [4-bromophenyl] -2 -phenylpropenoic acid (Seep 1) 
(65.11 g, 215 mmol) in toluene (300 mL) was added 
Et 3 N (21.98 g, 217 mmol) and DPPA (59.50 g, 216 

mmol). The reaction was warmed to room temperature 
and stirred for over 2 hours. The reaction was 
poured into water (400 mL) and the layers were 
separated. The aqueous layer was extracted with 
Et 2 0 and the organic phases combined, washed with 
brine, dried over MgS0 4 , filtered and concentrated 
in vacuo to remove the Et z O. The resulting 
suspension was heated to reflux for 1.3 hours 
causing the evolution of gas. Next, tert-butyl 
15 alcohol (21 mL, 18.75 g, 253 nunol) was added 

rapidly and after 40 minutes concentrated HC1 (3 0 
mL, 3 60 mmol) was added dropwise through the 
condenser over 20 minutes. The reaction was 
stirred at 110 °C for 1 hour and cooled to room 
temperature and a precipitate formed. The 
precipitate was collected by vacuum filtration to 
yield 2- (4-bromophenyl) -1-phenylethanone as a white 
solid (20.74 g, 35%). A second crop was obtained 
by concentrating the filtrate' in vacuo and 
25 recrystallizing the residue from ethyl 

acetate/hexane to yield an additional 12.07 g 
(20%): mp 141-144 °C . ^ NMR (acetone-d 6 ) 8.07 (d, 
J = 7.25 Hz, 2 H), 7.71-7.45 (m, 5 H) , 7.28 (d, J = 
8.46 Hz, 2 H) , 4.40 (s, 2 H) . LRUS M+Li obs at m/z 
30 281. 



20 



SCSP 3; P-^pqrar.ion of 2-b-rnmo-2- ( d-hr 1n , onh pnv1 ) -1 - 

To a stirred suspension of 2- (4-bromophenyl ) - 
35 1-phenylethanone (Step 2) -(20.59 g, 74.8 nunol) in 
HOAc (150 mL) and HBr/HOAc (30 wt%, 25 mL) was 
added Br 2 (4 mL, 77.6 mmol) and within 1 hour the 
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reaction became homogeneous. After 1.75 hours, the 
reaction suspension was filtered yielding a white 
solid and filtrate. The filtrate was treated with 
10% NaKS0 3 until the Br 2 color was extinguished and 

5 a precipitate formed which was collected and 
combined with the above solid. This solid was 
dissolved in ethyl acetate, washed with water, 10 % 
NaHS0 3 ' saturated, NaHCC>3 ' brine, dried over MgS0 4 , 

filtered and concentrated in vacuo yielding a white 
10 solid {20.42 g, 77 %): 1 H NMR (acetone-ds) 8.13 

<d, J = 8.26 Hz, 2 H), 7.75-7.50 (m, 7.H), 6.94 (s, 
1 H) . LRMS M+Li obs at m/z 359/361/363. 



Steo 4: Preparation of 5- r4-bromonhgnv ll -2-mer.hvl - 

15 4 -ohenvl thiazole 

To a stirred solution of 2-bromo-2- (4- 
bromophenyl) -1-phenylethanone (Step 3) (2.04 g, 
5.80 mmol) in EtOH (40 mL) was added thioacetamide 
(0.46 g, 6.09 mmol) and the solution was stirred 

20 for 24 hours. The reaction was concentrated in 
vacuo, the residue dissolved in dichloromethane 
(125 mL) and washed with saturated NaKC03 solution 
(3 X 25 mL) and brine (50 mL) , dried over MgS04 , 
filtered and concentrated ' in vacuo yielding an 

25 oil. The oil was purified by flash chromatography 
(hexanes:EtOAc, 10:1) yielding__5- (4-bromophenyl) - 
2-methyl-4-phenylthiazole (1.262 g, 66%) as a 
clear colorless oil which was sufficiently pure 
to utilize in the next step: 1 H NMR (CDCI3) 7.50- 

30 7.45 (m, 2 H) , 7.43 (d, J = 8.66 Hz, 2 H) , 7.33- 
7.26 (m, 3 H) , 7.18 (d, J = 8.46 Hz, 2 H) , 2.75 
(s, 3 H) . 



Step 5: Preparation of 4- 1 5- f4-bro mophPnvl 1-3- 
3 5 methvl-4-thiazolvnbenzenesnl fn namide 

To neat chlorosulf onic acid (10 mL) under 
nitrogen, chilled to -12. °C in a NaCl/ice bath was 
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added 5- [ 4 -bromophenyl ] -2 -methyl-4 -phenyl thiazole 
(Seep 4) (1.00 g, 3.03 mmol) dropwise as a warm 
moderately viscous oil. After 2 hours at -10 °c, 
the reaction was warmed to 0 °c and stirred for 1.5 
5 hours. The clear green reaction solution was 

poured over ice yielding a precipitate which was 
collected by vacuum filtration. This solid was 
dissolved in dichloromethane (75 mL) , mixed with 
concentrated NH 4 OH (8 mL) at 0°C and stirred for 2 

10 hours. The reaction was diluted with 

dichloromethane (50 mL) and brine (50 mL) . The 
layers were separated, and the organic phase washed 
with 1 N HC1, NaHC0 3 (saturated aq) . brine, dried 
over MgS0 4 , filtered and concentrated in vacuo 

15 yielding a pale yellow solid. This solid was 

recrystallized from ethyl acetate/hexane yielding 
4- [2-methyl-5- ( 4 -bromophenyl ) -4 - 

thiazolyljbenzenesulfonamide as a white powder 
(0.232 g, 19%): mp 207-20S °C. *h NMR (CDCI3) 300 

20 MHz 7.83 (d, J = 8.66 Hz, 2 H) , 7.63 (d. J = 8.66 

Hz, 2 H), 7.47 (d, J = 8.66 Hz), 7.17 ( d, J = 8.66 
Hz. 2 H), 4.85 (br s, 2 H) , 2.77 (s, 3 H) . LRMS 
M+H obs at m/z 409. HRMS M+H Calc • d m/z 408.968, 
M+H obs m/z 408.9681. Anal. Calc ' d for 
C 16 H 13 BrN 2°2 s 2- 1 - 5 H 2 0 C, 44.04; H, 3.00; N, 6.42. 
Found: C, 44.20; H, 3.40; N, 6.53. 



25 
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Example 62 



H 2 N 




4- (2-Methyl-5-pheayl-4- 
thiazolyl ) benzenesulf oaamide 

To a solution of 4- [2-methyl-5- (4- 

bromophen y l)-4- C hia 2 olyl]ben Z enesulfonamide 
(Example 61) in methanol (10 mL) , THF (2 mL) , and 
HOAc (0.5 mL) was added 5% Pd/c (0.060 g) The 
reaction was charged with H 2 (50 psi) and "stirred 
overnight. The suspension was filtered through 
dxatomaceous earth. The filtrate was concentrated 
xn vacuo yielding 4- (2-methyl-5-phenyl-4- 
thiazolyl) benzenesulf onamide as a solid (0 134 g 
52%) : mp 238-239 <>C. % NMR <CD 3 OD) 300 MHz 7 86 
(d. J = 8.46 Hz, 2 H), 7.61 (d, J = 8 .46 Hz, 2 H) 
7.46-7.27 (m, 5 H) , 2.85 (s, 3 H) . LRMS (M+H obs at 
m/z 331). HRMS M+H Calc'd m/z 331.0575, obs M+* m'z 
331.0566. ** 
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Example 6 3 




F 



5 4- [2 -Benzylamino-4 - ( 3-f luoro-4- 

me thoxyphenyl ) -5-thiazolyl] benzenesulf onamide 

Step 1: Preparation of l-(4>met.hQxv-V 

f luorophenvl) -2-phenvlethanone 

10 To a chilled (ice bach) suspension of 2- 

f luoroanisole (35.90 g, 0.285 mol) and AICI3 (37.95 
g, 0.285 mol) in chloroform (CKCI3) (500 mL) was 
added phenylacetyl chloride dropwise maintaining 
the temperature below 5 °C. After stirring for 2 

15 hours, the reaction was poured over ice, the layers 
separated, and the organic phase was washed with 1 
N HC1, brine, and water, dried over MgS0 4 , filtered 

and concentrated. The crude product was 
recrystallized from ethyl acetate/hexane yielding 
20 1- (4-methoxy-3-f lucrophenyl) -2 -phenyl ethanone a 
white solid (65 g, 93 %) which was used without 
further purification. 



Step 2- Proration of 1- 
25 f luoroohenvl) -2- (4-aminosulfonvlpHen vl) gthanonp 
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To 1- ( 4-methoxy-3 -f luorophenyl ) -2- 
phenylethanone (Seep 1) (65 g, 0.266 mol) was added 
chlorosulf onic acid (150 mL, 263 g, 2.25 mol) and 
the solution was stirred for 3 hours. This 
5 solution was carefully poured dropwise over ice and 
the aqueous phase was extracted with 
dichloromethane . The dichloromethane phase was 
added to rapidly stirred NH 4 OH (concentrated 200 

mL) and the mixture was stirred overnight"." The 
10 resulting suspension was filtered and the solid was 
triturated with hot acetone yielding the 
sulfonamide as a light yellow solid (12.0 g, 14 %) 
which was used without further purification. 

15 Steo 3; Preparation of 2-bromo-l- ( 4-mgr. hoxv-3- 

f luorophenvl) -2- ( 4 -aminosulf onvlnhenvl ) -ef.hannng 

To a mixture of 1- [4 -methoxy-3-f luorophenyl] - 

2- (4-aminosulf onylphenyl) -ethanone (11.4 g, 0.035 
mol) in HOAc (200 mL) and H3r in HOAc (33 % 

20 solution, 50 mL) was added Br 2 (5.6 g, 0.035 mol) . 

The mixture was heated at reflux for 4 hours, 
cooled to room temperature, and poured into water 
yielding the crude bromo ketone as a white 
precipitate (12.1 g, 9 0 %) which was used without 
25 further purification: mp 137-141 °C. 

Step 4: Prpparation of 4- r2-benzvl amino-4- M- 
f luoro-4-methoxvphenvl) -5- 
thiazolvl 1 benzenesulf onamide 
30 To a stirred solution of 2-bromo-l- (4 -methoxy - 

3- f luorophenyl ) -2- (4-aminosulf onylphenyl) -ethanone 
(Step 3) (0.383 g, 0.952 ramol) in CH3CN (5 mL) was 

added N-benzylthiourea (0.158 g, 0.952 mmol) in one 
portion and the reaction was stirred for 60 hours 
3 5 at room temperature. The reaction was concentrated 
in vacuo and partitioned between ethyl acetate and 
H 2 0. The ethyl acetate phase was dried over MgS0 4 , 



WO 96/03392 



PCT/US95/09444 



183 

filtered and concentrated in vacuo. The crude 
product was purified by flash chromatography 
eluting with hexanes : ethyl acetate (2:1) yielding 
4- [2-benzylamino-4- [3-f luorc-4-methoxyphenyl] -5- 
5 thiazolyl ] benzenesulf onamide as a solid (0.161 g, 
36%): mp 199-200 °C . X H NMR (CDCl 3 /DMSO-d 6 ) 300 

MKz 7.76 (d. J = 8.66 Hz, 2 H) . 7.42-7.28 (m, 7 H) , 
7.26-7.21 <m, 1H) , 7.16-7.09 (m, 1 H) , 6.82 (t, J = 
8.98 Hz, 1 H) , 5.89 (br t, J = 5.64, 1 H) , 5.62 <s, 
10 2 H) , 4.51 (d, J = 5.64 Hz, 2 H) , 3.87 (s, 3 H) . 
LRMS M+H obs at m/z 470. HRMS M+H calc m/z 
470.1008, obs m/z 470.1022. 

Example 64 

15 




F 



4 - [2- [2 -Cklorophenyl] -4- [3 -f luoro-4 - 
methoxyphenyl] - 5-thiatolylJbenzenesulfonamide 

20 

To a stirred solution of 2-bromo-l- (4-methoxy- 
3-f luorophenyl) -2- ( 4-aminosulf onylphenyl) ethanone 
(0.387 g, 0.962 mmol) (Example 63, Step 3) in CH3CN 

(5 mL) was added o-chlorothiobenzamide (0.165 g f 
25 0.962 mmol) in one portion and the reaction mixture 
was stirred for 60 hours at room temperature . The 
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yellow suspension was concentrated in vacuo. The 
solid was suspended in ethanol and collected by 
vacuum filtration yielding 4- [2- (2-chlorophenyl ) -4- 
{ 3 - f luor o - 4 -me t hoxypheny 1 ) - 5 - 
5 thiazolyl ] benzenesulf onamide as a pale yellow solid 
(0.147 g, 32%): mp 214-216 °C . 1 H NMR (CDCl 3 /DMSO- 
d 6 ) 300 MHz 7.85 (d, J = 8.26 Hz, 2 H) , 7,75-7.72 
<m, 1 H), 7.71-7.64 (m, 1 H) , 7.52-7.42 (m, 2 H) , 
7.38-7.30(m, 4 H} , 6.97 ( t , - J = 8.24 Hz, 1 H) , 5.85 
10 (br s, 2 H) , 3.92 (s, 3 H) . LRMS M+H obs at m/z 
475. HRMS M+H Calc * d m/z 475.0353; M+H obs m/z 
475.0352. 

Example 65 

15 




F 

4 - [ 4 - ( 3 -Fluoro-4 - me t ho xy phenyl ) -2 -methyl- 5 - 
thiazolyl ] ben z ene su 1 f onamide 

20 To a stirred solution of 2-bromo-l- (4-methoxy- 

3-f luorophenyl) - 2- (4 -amino su If onylphenyl ) ethanone 
(0.440 g, 0.1.094 rortiol) (Example 63, Step 3) in 
CH3CN (5 mL.) was added thioacetamide (0.082 g, 

1.09 4 mmol) in one portion and the reaction was 
25 stirred for 60 hours at room temperature. The 

reaction was concentrated in vacuo and partitioned 



WO 96/03392 



PCT/US95/09444 



between ethyl acetace and H 2 0. The echyl acetate 
phase was dried over MgS0 4 , filtered and 
concentrated in vacuo. The crude product was 
purified by flash chromatography, eluting with 
5 hexanes : ethyl acetate (1:1), yielding 4- [2-methyl- 
4- [3 -f luoro-4 -methoxyphenyl] -5- 

thiazolyl] benzenesulf onamide as a solid (0.061 g, 
15%): mp 168-175 °C . X H NMR (CDCI3) 300 MHz 7.87 

(d, J = 8.66 Hz, 2 H) , 7.46 (d, J = 8.66 Hz. 2 H) , 
10 7.29-7.22 (m, 1 H) , 7.17-7.12 (m, 1 H) , 6.87 (t, J 
= 9.07, 1 H) , 4.82 (br s, 2 H) . 3.90 (s, 3 H) , 
2.76 (s, 3 H) . LRMS M+H obs at m/z 379. HRMS M+H 
calc m/z 379.0586, M+H obs m/z 379.0605. Anal. 
Calcd for C 17 H 15 FN 2 0 3 S 2 , C, 53.96; H, 4.00; Found 
15 C, 53.69; H, 4.17. 



Example 66 



H 2 N 




4 - (2 -Metayl-4-pnenri-5_ 
thiazolyl ) benzenesulf onamide 

Step 1: Preparation of 2-mprhvT -1.4- 
25 diahenvlthiazalg 

To a suspension of lithium chloride (12.56 
296.35 mmol) and benzoin (12.58 g, 59.27 mmol) 
DMF (100 mL) was added Et 3 N (9.0 g, 88.90 mmol) 
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15 



20 



186 

The reaccion was cooled with a water bach and 
methanesulfonyl chloride (6.9 mL, 10.18 g, 88.9 
mmol) was added over 0.08 hour. The reaction' 
became a pale yellow suspension. After- string 
for 2 hours, additional Et 3 N (9.0 g, 88.90 mmol) 
and methanesulfonyl chloride (6.9 mL, 10.18 g, 
88.9 mmol) were added. m 2 hours, the reaction 
was complete and was diluted with Et 2 0 (500 mL) 
washed with brine, dried over Na 2 S0 4 , filtered and 
concentrated yielding an orange oil. This oil was 
dissolved in ethanol (120 mL) and thioacetamide 
added and the reaction was stirred at room 
temperature for 5 days, then heated to reflux for 2 
hours. The reaction was cooled to room 
temperature, diluted with H 2 0, yielding an oily 
product. This oil was purified by flash 
chromatography, yielding an oil which slowly 
crystallized to form an orange solid (1.81 g, 12%). 
This material was suitable to use without further 
purification: mp 45-49 °C. 1 H NMR (CDCI3 ) 300 MHz 
7-57-7.48 (m, 2 H) , 7.35-7.26 (m, 8 H) , 2.76 (s, 3 



30 



Step ?,- , Pr^g^t-jon of 4-f? -mpfhvi.d- r hCTT1 .. 1 ^ 

To stirred chlorosulfonic acid (1.3 mL, 19.89 
-mmol) chilled in a NaCl/ice bath was added 3,4- 
diphenyl-2-methylthiazole (Step 1) (l.oo g, 3.93 
mmol) . The reaction was warmed to room temperature 
and stirred for 2 hours. Additional chlorosulfonic 
acid (4 mL) was added and the reaction proceeded at 
room temperature for 0.5 hour. The dark mixture 
was carefully poured over ice. The aqueous phase 
was decanted from the oily layer and was extracted 
35 with dichloromethane. The- organic phase was 
combined with the oily residue and poured into 
concentrated NH4OH . After 4 hours, the mixture was 
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diluted with dichloromethane, the layers separated, 
and the dichloromethane phase washed with aq KHSO4 
solution, aq NaHCC>3 , brine, filtered and 
concentrated in vacuo yielding an orange solid. 
5 This solid was triturated with dichloromethane and 
collected by vacuum filtration yielding 4- (2- 
methyl-4 -phenyl- 5- thiazolyl ) benzenesulf onamide as a 
tan solid (0.432 g, 33%): mp 212-214 °C. 1 H NMR 
(CDCI3 with CD3OD) 300 MHz 7.81 (d, J = 8.66 Hz, 2 
10 H) , 7.46-7.38 (m, 4 H) , 7.33-7.27 (m, 3 H) , 5.42 
(br s, <1/ partially exchanged), 2.76 (s, 3 H) . 
LRMS M+H obs at m/z 331. HRMS M+H Calc'd m/z 
331.0575, obs M+H m/z 331.0561. 

15 BIOIiOGICAIi EVALUATION 

Rat Carrageenan Foot Pad Edema Test 

The carrageenan foot edema test was performed with 

20 materials, reagents and procedures essentially as 

described by Winter, et al., (Proc. Soc. Exp. Biol. 
Med., Ill, 544 (1962)). Male Sprague-Dawley rats were 
selected in each group so that the average body weight 
was as close as possible. Rats were fasted with free 

25 access to water for over- sixteen hours prior to the 

test. The rats were dosed orally (1 ml) with compounds 
suspended in vehicle containing 0.5% methylcellulose 
and 0.025% surfactant, or with vehicle alone. One hour 
later a subplantar injection of 0.1 ml of 1% solution 

30 of carrageenan/ sterile 0.9% saline was administer-'. 1 and 
the volume of the injected foot was measured with a 
displacement plethysmometer connected to a pressure 
transducer with a digital indicator. Three hours after 
the injection of the carrageenan, the volume of the 

35 foot was again measured. • The average foot swelling in 
a group of drug- treated animals was compared with that 
of a group of placebo- treated animals and the 
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percentage inhibition of edema was determined 
(Otterness and Bliven, Laboratory Models for Tescing 
NSAIDs, in Non-scsroidal And -Inflammatory Drugs, (J. 
Lombardino , ed. 1985)). The % inhibition shows the % 
5 decrease from control paw volume determined in this 
procedure and the data for selected compounds in this 
invention are summarized in Table I. 

Rat Carrageenan-induced Analgesia Test 

10 

The rat carrageenan analgesia test was performed 
with materials, reagents and procedures essentially as 
described by Hargreaves, et al . , {Pain, 32, 77 
(1988)). Male Sprague-Dawley rats were treated as 

15 previously described for the Carrageenan Foot Pad 

Edema test. Three hours after the injection of the 
carrageenan, the rats were placed in a special 
plexiglass container with a transparent floor having a 
high intensity lamp as a radiant heat source, 

20 positionable under the floor. After an initial twenty 
minute period, thermal stimulation was begun on either 
the injected foot or on the contralateral uninjected 
foot. A photoelectric cell turned off the lamp and 
timer when light was interrupted by paw withdrawal. 

25 The time until the rat withdraws its foot was then 
measured. The withdrawal latency in seconds was 
determined for the control and drug-treated groups, 
and percent inhibition of the hyperalgesic foot 
withdrawal determined. Results are shown in Table I. 



30 
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TABLE I . 



RAT PAW EDEMA ANALGESIA 





% 


Inhibition 




% Inhibition 
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(? 


20ma/ka bodv 




<3 20ma/ka bodv weia 
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* £ lOmg/kg 
a @ 30mg/kg 



Evaluation of COX I and COX II activity in vitro 
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The compounds of this invention exhibited 
inhibition in vicro of COX II. The COX II inhibition 
activity of the compounds of this invention 
illustrated in the Examples was determined by the 
5 following methods. 

a. Preparation of recombinant cox baculovin^pg 

- - Recombinant COX-1 and COX- 2 were prepared as 

10 described by Gierse et al , [J. Biochem. , 305, 479-84 
(1995)]. A 2.0 kb fragment containing the coding 
region of either human or murine COX-1 or human or 
murine COX-2 was cloned into a BamKl site of the 
baculovirus transfer vector pVL13 9 3 (Invitrogen) to 

15 generate the baculovirus transfer vectors for COX-1 and 
COX-2 in a manner similar to the method of D.R. 
O'Reilly et al (Baculovirus Expression Vectors: A 
Laboratory Manual (1992)). Recombinant baculoviruses 
were isolated by transfecting 4 ^g of baculovirus 

20 transfer vector. DNA into SF9 insect cells (2x10 s ) along 
with 200 ng of linearized baculovirus plasmid DNA by 
the calcium phosphate method. See M.D. Summers and G.E. 
Smith, A Manual of Methods for Baculovirus Vectors and 
Insect Cell Culture Procedures, Texas Agric. Exp. 

25 Station Bull. 1555 (198?) . Recombinant viruses were 
purified by three rounds of plaque purification and 
high titer (10 7 - 10 8 pfu/ml) stocks of virus were 
prepared. For large scale production, SF9 insect cells 
were infected in 10 liter fermentors (0.5 x 10 6 /ml) 

30 with the recombinant baculovirus stock such that * he 

multiplicity of infection was 0.1. After 72 hours the 
cells were centrifuged and the cell pellet homogenized 
in Tris/Sucrose (50 mM: 25%, pH 8.0) containing 1% 3- 
[ (3-cholamidopropyl) dimethylammonio] -1-propanesulf onate 

35 (CHAPS). The homogenate was centrifuged at 10,000xG 
. for 3 0 minutes, and the resultant supernatant was 
stored at -80°C before being assayed for COX activity. 
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b. Assay for COX I and COX II activity: 

COX activity was assayed as PGE2 formed/ng 
5 protein/time using an ELISA to detect the 

prostaglandin released. CHAPS-solubilized insect cell 
membranes containing the appropriate COX enzyme were 
incubated in a potassium phosphate buffer (50 mM, pH 
8.0) containing epinephrine, phenol, and heme with the 

10 addition of arachidonic acid (10 ^lm) . Compounds were 
pre-incubated with the enzyme for 10-20 minutes prior 
to the addition of arachidonic acid. Any reaction 
between the arachidonic acid and the enzyme was 
stopped after ten minutes at 37°C/room temperature by 

15 transferring 40 ill of reaction mix into 160 jxl ELISA 
buff er and 25 jiM xndomethacin. The PGE2 formed was 
measured by standard ELISA technology (Cayman' 
Chemical) . Results are shown in Table II. 



20 



TABLE II 



25 



30 



35 



Species 
murine (m) /human 



COX I 



COX XX 
■IPSQJiM, 



Examoles 



1 


m 


>100 


0.1 




h 


>10 


<0.1 


2 


h 


>100 


<0.1 


3 


h 


>100 


<0.1 


4 


m 


6.2 


<0.1 




h 


70 


:0.1 


5 


h 


>100 


<0.1 


6 


h 


>100 


<0-l 


7 


h 


>100 


<0.1 


8 


m 


>100 


0.2 


9 


h 


>100 


<0.1 


10 


h 


>100 


<0.1 


11 


h 


>100 


<0 .1 
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TABLE II . (cont . ) 



10 



15 



20 



25 



30 



35 



Spec i e s 
murine (m) /human 



COX I 



Examples 



COX II 



12 


m 


1.6 


<0.1 




h 


>10 


<0.1 


13 . 


m 


>30 


1.2 


14 


m 


39.8 


0.5 




h 


>100 


0.6 


15 


h 


>100 


0.2 


16 


m 


>10 


<0.1 




h 


>100 


<0. 1 


17 


m 


>10 


0.3 


18 


m 


5.4 


0.1 


19 


m 


.4 


<0.1 


20 


m 


>10 


0.1 


21 


m 


>10 


<0.1 




h 


>10 


<0.1 


22 


m 


>100 


11.2 


23 


m 


.7 


<0.1 




h 


1.1 


<0.1 


24 


m 


>10 


<0.1 


25 


h 


2.6 


<0.1 


26 


m 


>100 


0.5 


27 


m 


>10 


0.2 


28 


m 


>10 


<0.1 


29 


m 


.5 


0.1 


30 


m 


.9 


0.3 


31 


m 


>10 


- .1 


32 


h 


0.7 


<0 .1 


33 


h 


>100 


<0.1 


34 


h 


<0.1 


<0.1 


35 


m 


>100 


<0.1 


36 


h 


>100 


<0.1 


37 


m 


>100 


<0.1 
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TABLE II. (cont.) 



Species 
muring (m) /human 



COX I 
■■XDj_Q_jlM, 



Examples 



COX II 
ID^_0 JlM_ 





38 


h 


>100 




<0 . 1 




39 


m 


>10 




0 . 3 




40 


h 


>100 




<0 . 1 




41 


h 


>100 




^ n i 


10 


42 


m 


1 . 9 




<. \j . j. 




43 


m 


100 








44 


m 


1.7 




<0 . 1 




45 


m 


>100 




<0 1 




46 


m 


1 4 




<U . JL 


15 


47 


m 


1 4 




<U . i 




48 


m 


>10 




0 . 3 




49 


m 


>10 




n i 
\j • j 




50 


m 


>10 




u . j 




51 


m 


11 9 




U.J 


20 


52 


m 


>100 








53 


m 


0.2 








54 


m 


1.1 




1.3 




55 


Tn 

in 


>10 




3.5 




56 


m 


>100 




<0.1 


25 


56 


h 


>100 








57 


m 


4.9 




<» U • JL 






h 


>100 




<0.1 




58 


h 


>100 




0.3 




59 


h 


35.6 




<0.1 


30 


61 


h 


100 




.3.1 




63 


h 


<0.1 




<0.1 




64 


h 


2.5 




>100 


35 


Biological 


paradigms 


for testing the 


cytoki: 


ne- 




inhibiting activity of these compounds are 
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Also embraced within this invention is a class of 
pharmaceutical compositions comprising the active 
compounds of this combination therapy in association 
with one or more non- toxic, pharmaceut ically-acceptable 
carriers and/or diluents and/or adjuvants (collectively 
referred to herein as "carrier" materials) and, if 
desired, other active ingredients. The active compounds 
of the present invention may be administered by any 
suitable route, preferably in the form of a 
pharmaceutical composition adapted to such a route, and 
in a dose effective for the treatment intended. The 
active compounds and composition may, for example, be 
administered orally, intravascular ly, intraperitoneally , 
subcutaneously , intramuscularly or topically. 
15 For oral administration, the pharmaceutical 

composition may be in the form of, for example, a tablet, 
capsule, suspension or liquid. The pharmaceutical 
composition is preferably made in the form of a dosage 
unit containing a particular amount of the active 
20 ingredient. Examples of such dosage units are tablets or 
capsules. The active ingredient may also be administered 
by injection as a 'composition wherein, for example, 
saline, dextrose or water may be used as a suitable 
carrier. 

25 Th e amount of therapeutically active compounds that 

are administered and the dosage regimen for treating a 
disease condition with the compounds and/or compositions 
of this invention depends on a variety of factors, 
including the age, weight, sex and medical condition of 

30 the subject, the severity of the disease, the rout~ ,.nd 
frequency of administration, and the particular compound 
employed, and thus may vary widely. The pharmaceutical 
compositions may contain active ingredients in the range 
of about 0.1 to 2000 mg, preferably in the range of about 

35 0.5 to 500 mg and most preferably between about 1 and 100 
mg. A daily dose of about 0.01 to 100 mg/kg body weight, 
preferably between about 0.5 and about 20 mg/kg body 
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10 



15 



20 



30 



weight and most preferably between about 0.1 to 10 mg/kg 
ooay weight, may be appropriate. The daily dose can be 
administered in one to four doses per day. 

In the case of psoriasis and other skin conditions 
it may be preferable uo apply a topical preoaration of ' 
compounds of this invention to the affected area two to 
four times a day. 

For inflammations of the eye or other external 
tissues, e.g., mouth and skin, the formulations are 
preferably applied as a topical ointment or cream, or as 
a suppository, containing the active ingredients in a 
total amount of, for example, 0.075 to 30% w/w 
preferably 0.2 to 20% w/w and most preferably 0 . 4 to 15% 
w/w. when formulated in an ointment, the active 
ingredients may be employed with either paraffinic or a 
water-miscible ointment base. Alternatively, the active 
xngredients may be formulated in a cream with an oil-in- 
water cream base. If desired, the aqueous phase of the 
cream base may include, for example at least 30% w/w of a 
polyhydric alcohol such as propylene glycol, butane-1 3- 
diol, mannitol, sorbitol, glycerol, polyethylene glycol 
and mixtures thereof. The topical formulation may 
desirably include a compound which enhances absorption or 
penetration of the active ingredient through the skin or 
25 other affected areas. Examples of such dermal 

penetration enhancers include dimethylsulf oxide and 
related analogs. The compounds of this invention can 
also be administered by a transdermal device. Preferably 
topical administration will be accomplished using a patch 
either of the reservoir and porous membrane type C r of a 
solid matrix variety. m either case, the active- agent 
is delivered continuously from the reservoir or 
microcapsules through a membrane into the active agent 
permeable adhesive, which is in contact with the skin or 
mucosa of the recipient. If the active agent is absorbed 
through the skin, a controlled and predetermined flow of 
the active agent is administered to the recipient m 



35 
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che case of microcapsules, the encapsulating agent may 
also function as the membrane. 

The oily phase of the emulsions of this invention 
may be constituted from known ingredients in a known 
5 manner. While the phase may comprise merely an 

emulsifier, it may comprise a mixture of at least one 
emulsifier with a fat or an oil or with both a fat and an 
oil. Preferably, a hydrophilic emulsifier is included 
together with a lipophilic emulsifier which acts as a 

10 stabilizer. It is also preferred to include both an oil 
and a fat. Together, the emulsif ier (s) with or without 
. stabilizer (s) make-up the so-called emulsifying wax, and 
the wax together with the oil and fat make up the so- 
called emulsifying ointment base which forms the oily 

15 dispersed phase of the cream formulations. Emulsif iers 
and emulsion stabilizers suitable for use in the 
formulation of the present invention include Tween 60, 
Span 80, cetostearyl alcohol, myristyl alcohol, glyceryl 
monostearate, and sodium lauryl sulfate, among others, 

20 The choice of suitable oils or fats for the 

formulation is based on achieving the desired cosmetic 
properties, since the solubility of the active compound 
in most oils likely to be used in pharmaceutical 
emulsion formulations is very low. Thus, the cream 

25 should preferably be a non-greasy, non-staining and 
washable product with suitable consistency to avoid 
leakage from tubes or other containers. Straight or 
branched chain, mono- or dibasic alkyl esters such as 
di-isoadipate, isocetyl stearate, propylene glycol 

30 diester of coconut fatty acids, isopropyl myristatr 

decyl oleate, isopropyl palmitate, butyl stearate, 2- 
ethylhexyl palmitate or a blend of branched chain esters 
may be used. These may be used alone or in combination 
depending on the properties required. Alternatively, 

35 high melting point lipids- such as white soft paraffin 
and/or liquid paraffin or other mineral oils can be 
used. 



WO 96/03392 PCT/US95/09444 



197 

Formulations suicable for topical administration to 
the eye also include eye drops wherein the active 
ingredients are dissolved or suspended in suitable 
carrier, especially an aqueous solvent for the active 
5 ingredients. The antiinflammatory active ingredients are 
preferably present in such formulations in a 
concentration of 0.5 to 20%, advantageously 0.5 to 10% 
and particularly about 1.5% w/w. 

For therapeutic purposes, the active compounds of 

10 this combination invention are ordinarily combined with 
one or more adjuvants appropriate to the indicated route 
of administration. If administered per os, the 
compounds may be admixed with lactose, sucrose, starch 
powder, cellulose esters of alkanoic acids, cellulose 

15 alkyl esters, talc, stearic acid, magnesium stearate, 

magnesium oxide, sodium and calcium salts of phosphoric 
and sulfuric acids, gelatin, acacia gum, sodium alginate, 
polyvinylpyrrolidone, and/or polyvinyl alcohol, and then 
tablet ed or encapsulated for convenient administration. 

20 Such capsules or tablets may contain a controlled-release 
formulation as may* be provided in a dispersion of active 
compound in hydroxypropylmethyl cellulose. Formulations 
for parenteral administration may be in the form of 
aqueous or non-aqueous isotonic sterile injection 

25 solutions or suspensions. - These solutions and 

suspensions may be prepared from sterile powders or 
granules having one or more of the carriers or diluents 
mentioned for use in the formulations for oral 
administration. The compounds may be dissolved in water, 

30 polyethylene glycol, propylene glycol, ethanol, cor: oil, 
cottonseed oil, peanut oil, sesame oil, benzyl alcohol, 
sodium chloride, and/or various buffers. Other adjuvants 
and modes of administration are well and widely known in 
the pharmaceutical art. 

35 Although this invention has been described with 

respect to specific embodiments, the details of these • 
embodiments are not to be construed as limitations. 
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